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RETRIEVAL i ] !
Waste Transport total |
Onsite Truck 1.25E+04]
1 Total 1.25E+04
Construction i
Offsite Truck tripsfyr  |kmitrip  {yr total
concrete 4.80E+02| 1.40E+02| 2.00E+01| 1.34E+06
raw material 4.50E+01| 8.00E+02] 2.00E+01| 7.20E+05
equipment| 2.50E+01] 1.00E+04| 2.00E+01| 5.00E+06
miscellaneous 5.20E+03| 1.40E+02] 2.00E+01] 1.48E+07
steel W-314 5.30E+01] 8.00E+02 4,24E+04
cement W-314 1.00E+02| 1.40E+02 1.40E+04| Total 2.17E+0Q7
Offsite Rail | tripsiyr  lkmitrip  yr total _
Jraw material 1.00E+01| 8.00E+02] 2.00E+01| 1.60E+05]|Total 1.60E+05
~ Onsite Truck | ,
|borrow W-314 1.38E+03| 1.00E+01 1.38E+04| Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck _ trips kmvitrip total
borrow - T 1I38E+08 ] 1.00E+01 5.20E+05]
Total 5.20E+05
Oitsita Truck trips ken/trip . total
concrete &0 froy: 1.40E+02 4.06E+06
[ Tsteel __7. 1.3 +oif| 800E+02 7.60E+06
“itripsfyr  lkmiftrip  lyr
~- |miscellaneous © ~..' 5, 5£#+¢ 3 1.40E+02| 1.00E+01| 7.28E+06
- B o Total 1,89E+07
Processing :
.. - - Offsite Truck tripsfyr  |kmitrip  jyr total
i _r]glassformerichem -[{36+0 3 8.00E+02| 1.95E+01} 3.59E+05
miscellaneous - |Rog o3| 140E+02] 1.95E+01| 1.42E+07
T i SR : Total 1.46E+07
Offsite Rail . Itripsfyr © |kmftrip |y total
_. [otassformerfchemy _ 2-7&+0 | 6.00E+02] 1.95E+01| 4.06E+06
Y ' Total 4.06E+06
VITRIFIED HLW TRANSPORT
Offsite Rail - | trips kmitrip total
N Yucea Mountain < @.35E+07 2.93E+03 4,.98E+05] -
- -] Total 4,98E+05
CLOSURE
Onsite Truck cu yd tripfcuyd lkmftrip  jtotal
il 9.86E+05| 1.00E-01} 1.00E+01| 9.86E+05
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EX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE i P
RETRIEVAL 1 5
Waste Transport Hotal
Onsite Truck | 1.25E+04
I Total 1.25E+04
Construction |
Offsite Truck tripsfyr  |kmitrip  Jyr total
concrete 4.80E+02} 1.40E+02} 2.00E+01| 1.34E+06|
raw material 4,50E+01| 8.00E+02] 2.00E+01| 7.20E+05
equipment] 2.50E+01]| 1.00E+04| 2.00E+01] 5.00E+06
miscellaneous 5.20E+03] 1.40E+02] 2.00E+01] 1.46E+07
steel W-314 5.30E+01] 8.00E+02 4.24E+04
cement W-314 1.00E+02| 1.40E+02 1.40E+04|Total 27E+07
Offsite Rail | tripsfyr |kmvtrip  |yr total
]raw material 1.00E+01} 8.00E+02] 2.00E+01; 1.60E+05|Total 1.60E+05
Onsite Truck | ,
|borrow W-314 1.38E2+03| 1.00E+01 1.38E+04|Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips kmitrip total
borrow . [2il3 £roB] 1.00E+01 5.20E+05
. Total 5.20E+05
OQifsite Truck trips kmvtrip total
concrete : 65/5'1604 1.40E+02 4.06E+06
, |steel -","7;9 :2YFpy 8.00E+02 7.60E+06
_ “ltripsfyr  kmitrip  fyr
. -—. |miscellaneous - 5 54 f703)| 1.40E+02] 1.00E+01| 7.28E+06
e Total 1.89E+07
Processing .
} Nifsite Truck tripsfyr  jkmitrip  Jyr total
= - .‘glassformer/chem 2.03£+03 8.00E+02| 1.95E+01] 3,59E+05
---=< miscelianeous i? Yéto 3, 1.40E+02| 1.95E+01| 1.42E+07
o Total 1,46E+07
Offsite Rail | . cJtripsfyr lkmitrip yr total
glassfonnerlchemwl: 2-9&+02:| B.00E+02| 1.95E+01| 4.06E+06
[~ T - Total 4.06E+06
VITRIFIED HLW TRANSPORT
Offsite Rail | trips kmtrip total
- Yucca Mountain__ -7 (3 .| 2.93E+03 4.98E+05
: : L Total 4 98E+05
CLOSURE
Onsite Truck cu yd frip/cu yd  |kmiftrip total
fill 9.86E+05; 1.00E-01| 1.00E+01| ©.B6E+05
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RETRIEVAL i
Waste Transport f total
Onsite Truck | 1.25E+04
[ I Total | 1.25E+04
Construction |
Offsite Truck tipslyr  |kmitrip  |yr total |
concrete 4.80E+02] 1.40E+02} 2.00E+01| 1.34E+06 I
raw material 4.50E+01| B.00E+02| 2.00E+01| 7.20E+05 |
equipment| 2.50E+01] 1.00E+04] 2.00E+01] 5.00E+06
miscellaneous 5.20E+03| 1.40E+02| 2.00E+01| 1.46E+07
steef W-314 5.30E+01| 8.00E+02 4.24E+04
cement W-314 1.00E+02| 1.40E+02 1.40E+04|Total 2.17E+07
Offsite Rail | tripsiyr  lkmitrip  |yr total
jraw material 1.00E+01} 8.00E+02} 2.00E+01| 1.60E+05|Total 1.60E+05
Onsite Truck | .
- |borrow W-314 1.38E+03} 1.00E+01 1.38E+Q4{Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips krvtrip total
borrow  JALTF#e5 | 520F+64] 1.00E+01 5.20E+05
Total 5.20E+05
Oiisitz Truck trips krovtrip Hotal
~=>  [concrete |5.45570d|:2.90E+04] 1.40E+02 4,06E+06
e —, |Steel #31 &+ o6 3 8,50E+03] 8.00E+02 7.60E+06
“|tripslyr lkmitip  jyr .
e, {iSCellaneoUs 7, sy, 5208403 1.40E+02| 1.00E+01] 7.2BE+06
7 Total 1.89E+07
Processing .
1.0 £+, Offsite Truck tripsfyr _ [kmftrip  jyr total
rseo o |glassformerichem  238F+61) 8.00E+02| 1.95E+01} 3.58E+05
e | miscelianeocus 5:20E+03] 1.40E+02] 1.956+01| 1.42E+07
Vo1t - Total 1.46E+07
Qffsite Rail Sekrxapnitipsfyr  fkemftip  jyr total
wwwea  |glassformer/chemir-2.60E+02| 8.00E+02] 1.95E+01| 4.06E+06
1.4 groY : Total 4.06E+06
VITRIFIED HLW TRANSPORT
Offsite Rail | fips kmtrip total
~zzzs  |Yucca Mountain e 1:70E+02] 2.93E+03 4,98E+05
' 4.35 Zr Al Total 4,98E+05
CLOSURE
Onsite Truck cu yd trip/cu yd  tkmftrip total
1l 9.86E+05| 1.00E-01} 1.00E+01| 9.86E+05
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Table B.10.03 Re:ourc

Sl B0

,7194,] 215" ?é

‘eisioapeninaapend J11

Resourcs Phasa No -\cno‘” £ Sim/—\/ ‘ A=l
Altermady Incermediace ﬂ.t/xf" q
ive Separations . 107
) Alternative IHUJD’VU J’A&/ . cf/?"if"ﬂ-’ 7arﬂﬂ~ o .
fand, permanendy Total {7 0 . /;{&J_G’W - W L
committed (hectarss) - M o wir s M
(Long-term commitment | Construction/ § O 7 ﬂ M (a"’ \BA‘J 40 T
of radiologicaily Operation D g 7 Hew -~ /
sonuminated arss) - e Hf,g/’a 1> ¢o M W X1
Closurs 7 33 f"{/ M .
Land, incremental Toul 0 ! t,{ g g >
t=mporarily committad 108 b : il
{hecaares) (area Construction/ | 0
disurbed during Optration &
construction and
operations) Closurs 0 24
| Borrow Pit Disurbed | McGes NIA -
Arza (hecrares) based on | Ranch =
an sxcavation depth of 3
matzrs Pit 30 N/A 57
Vemit NIA 27
Quarry -
Warar. Total “Sanitary plus | 1522406 . = - -
(cubic mer2rs) Raw Wager LATE=0T 2-Ho £o] 336 MT& LrE+e"
Watsr, Sanitary Toal NR , .. i
{cubic meszrs) 3.6E+06 5-43 Ltole .46 Etat 0.4 &tob
Construczion | N/R $.0E+05 .
Operation NR 3.1E+06 S anE406 | LGCoEtot 3.9Y E 4ol
Closure NR 5.0E+0%
Water, Raw Toal 1.5E<06 . i 8.- . _
(cudic meters) LOTE+07 /.325:;07 1‘07 /'33 E}1o7
Conscruczion | N/A N/R
Operaion " | 1B+ V| om+0r | J.g22200 | 2986497 1.33£ 447
Closure NIA N/R
Energy . Taal 1L1IE+03 enn 1 -
EIe:mc:rv(Gwh) 9.07E+03 /'365’*‘?.'{ {"?31-‘1"0"{ I /3 ol
]
Operation - LIE<O3 LA e pid
90E+05 | .g5ctey | L 9ie40y {12 & toy
Closurz NIA NR - ;
Gasoli sDic meers, Toual N/A .
asoline {cubi n ) h 3.0E+03 4.0 wiod g.07c403 G. 002403
Construction | N/A H 7 65203
rati NR . -~
Operation NIR SulEto] 77.3E+60 %400
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Table B.10,0.3 Resource Sy

=y

Resourcs Phase No Actio]  Ex Sit ’? s ,od“ 3
. . ; At
Alternatiy [ntermediate n &
Separations |
Alternative
. —
Diese! (cubic maters) Toai 125404 [3.32E+04 447+ 04 I OIE+V5 %9404
Construction | N/A JIES0 i
Ogeration 22402 |1LOIE+05 7 3:3-31:'-!'03 I-?‘l""—‘la‘{ 2.9 440
Closure NIA  |5.62E+04
Kzrosane (cubic meters) | Operation NIA 53804 q,éfc £ty l.oge? oS5{ 7. AE£F04
Matarials: Toal NIA 7.39E+05 L7 gvol | [ Ld Bl | Tl5 £ro0:
Conctorz i - - - - -~
(cubic retars) Construction NFA 5.4E+05 €‘¢?£ t0d I 93 E+°5 o3 E ¥o
Qperation NIA 1.7E+03 SRNY.YA Le98+6C | 3.5 3o
DACERET
Closure NIA 1.9E+04 : o
Carbon Stezl Toal [E+03 | L&$E+0S LISE 46| 32064657 | .95 Fros
(mezric tons) oy e
Construction | N/A | LOTE+05 [-07cH0Y Lo7¢t+05 | Lolgpes
Operation 1E+03 iNfR $ M Fied | 2016163 {0l
o S Z
Closure NIR {oE+0 )7 i &7 - _—r:?—'z:T L EFed .
- =7 T R -t TrtTH _‘i"_"_‘_:'_‘_:;.‘f.l._._--—--—-ﬁf?“r: 7o
S ST R e conmrion | WA —— TS N 3 O N 73 Fre
AP ZE A s A iy R S W bom ;égﬁ
Haslloy/Inconel (me) Construction | N/R 235E+03 N
Glass Formers (mo) Operation | Mra | 2.94E+05 Boeted | L-20 Etos | 34T 08
YIEEEN HE® - -
Procass Chemicals (mt) { Operation NIA {.50E+03 > j SASESS| 5. 916408 | H- 21 EL0
=3
Buik suffur cement Operation NIA ] M hpd 1.lif o5
suffur (o) L30E+05 | 13 Qalaped | TLEROT | e
dicyclopentadine {me) 348205 i 594 Bhod T.2d £40% 4e2q €403
oligomer (me) 3A4E+GS i 3156403 7- 2w £te3
fon exchange media Qperation NIA. 2EL02 ) 3,
{cubic metars) : ‘i.
Borrow Sits Sik Closure NIA 5.26E+05 *-;_3
{cubic meters) - ‘Cﬁ
Borrow Sitz Sandand § Toal - NIA 1. 6BE-06
Gravel {cubic meters)
- . Constryction  § N/A SATE+0S
Operation N/A NIA
Closurs NIA 1 1.36E+06
Borrow Site Basalt Closurs NIA i| 3.052+05
{cubic mer2rs) ;
Asphalt (cubic mezars) Closure NiA : 3O7TE=0 %
deisieopendicopensd. 2l ] .5( 7
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'I'ahle B.10.0.7 Transportation Summary by Tank Waste Allemnlive

Alternutive Ra!l Transport, Distaice (km) Truck Transport, Distance (km) Employee Vehicte
. Distance (km) -
Onsite OfTslte Onslie Offsite )

No Action N/A N/A N/A N/A 2.81E+09

Long-Term 0 0 J24E+05 22803407 2.91E+09

Management .

in Site Filt and Cap 0 0 _ 5.63E+06 1.29E +05 7.05E+08

In Site Vitrification N/A 2,10B+405 6.83E+06 221E+07 1.32E+09

Ex Sita Intermediate | N/A 4715306 779E+06 $:528407 2.31E+09

Separations L2 406 H50ELOT™W |Tg3e 1l

Ex Situ No * N/A 7:58B4-06 5:93E+06 ) 4:23E+07- J.06E+09

Separattons Iy T YAy i gyt €1

~(Mitrification} —- ¥ 65 . @ 6'&’7‘4‘! 7 b

Ex Sitt No N/A 4:31E+06 P “5:93E+06 4:238+07 LOGE+09

Separations q, §5ETI0 663 2406 | 5936107

(Calcination) -

Ex Situ Extensive N/A 8:340+06 6 T=8BE+06” 0 5:91E+07- ¢t 2.19C+09

Separations g 5CET0L .93 tt06° 141G EFog”

EEx Situ/in Situ N/A 236F+06 6:55E+06 ) 277807 ) }.A4E+09

- Combination: 3.3( [FHo6 .33 £406 S ot ten & Q

Phased N/A 1L.ME+05 1.05E+06 LTE+07 4.76E+08 é

Implementation ~

(Phase ) J
L&

Plrased NIA 27412406 '6;30E+06- 2:98C+07 * 1.12E+09 :‘r) \

Implementation wey Fel g.0l £+ 1 G.na2 £tety . 1o

(Phase 2) ;g ¢

Nuotes: \

N/A = Not Applicable %,
(1) QLo it 36l tes= Cral o 42

A v e
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| Table B.10.0.7 T'ransportation Sunumary by Tank Waste Alternative
2 Allernatlve Rail Transport, Distance (km) Truck Transport, Distance (km) Employee Vehicle
- Distance (km)
Onsite Offsite Onsile Offsite
3 No Action N/A N/A N/A N/A 2.81E+09
4 Long-Tenn 0 0 3.24E+05 228407 -1 291E409
5 Management
6 In Situ Fill and Cap 0 0 5.63E+06 1.29E 405 7.055 408
7 tn Situ Vitrfication N/A 2.10E+05 6.83E+06 2.27E+07 1.32E+09
B Gx Sta Intermediate | N/A 4 HEH06 F9E+06 5526407y | 2016 +09
=X Silu bina Frob - ) Yrdocros
Y Separations : MALte /L4 1% Ao &Ae
) Ex Situ No N/A T58E+06 5:935E+06 4:23E+07 1.06E +09
i Separations U.FErSY 3.86 4070 |Segoror ()
2 {Vitrification) 450 _
3 Ex Situ No NIA 4:33E06 $:93E406= 4235407 Jresevos VT r
4__',1\3___ _Separations - Fas &Etob Lol &to ’7(.') 1435 toY R
5 S {Calcination)
= —— 7
} Ex Situ Extensive N/A B3 06. 7886406~ 5:91-E=Fﬂ“f£s]é;o 2.19E+09
! Separations BEC £F 06 9.8+ oQ,( ) f—%—&{{}dﬁ
T T ra
b | ek Sitwn S N/A | 236106 6558+06 ¢y | 25500 7 | Laar 00
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5.10.3 Raﬂ Traffic

Rail traffic volumes would be relatively small for- all EiS altematives, and smallimpacts
on the rail systems would be expected (Table 5.10.2). The No Action, Long-Term
Management and In Situ ill and Cap aittiamatwes would involve no rail traffic, The In -
Situ Vitrification slternative would involve only 16 rail trips per year for transporting
construction materials and chemicals used during operations to the Site,

The Ex Situ Intermediate Separations altemative would involve an average of 200 rail
trips per year to deliver materials to the Snte during construction and operations phases,
and 84 rail trips per year to transport HLW to the nation's HLW repaository, From 2018
to 2024, when both wasta procassing mperahors and HLW shipments are ongoing,
total rail traffic would be 284 trips per year (24 trips per month).

The Ex Situ No Separations altemnative {vitrification) would require 80 rail trips per year
during construction and operations and 735 rall rips per year for HLW transport 1o the
HLW repository. During the 2017 to 2019 period when operations and HLW shipments
. overlap, & total of 815 rail trips per year (68 rail trips per month) would be expected.

The calcination option for the No Separations aiternative would involve 80 trips per year
during construction and operations, 271 HLW shipments per year o the national
repository, and a combined peak (2017 {o 2019) of 351 rail trips per year (20 trips per
monthi).

The Ex Siiu Exiensive Separations alternative would involve the largest number of rail
trips 10 the Site dunng construction and operations phases (485 trips per year), but the
smailest number of HLW shipments to the national repository (40 tnps per year})., From
2020 to 2024, when both operations and HLW shipments are ongoing, rail trips would
average 525 per year (44 per month). 'lTne Ex Situ/ln Situ Cambination ajitemative
would require 100 rail trips to the Site during construction and operations and 42 HLW
rail shipments per year to the repocitory] From 2019 to 2024, when both operations and
HLW shipments are ongoing, rail trips would average 142 per year (12 per month).

Phased implementation (Phase I} would involve 20 rail shipments per year o bring
materiais onto the Site, but no offsite shipments of HLW. The fotal Phased
implementation attemative would requlre 408 rail shipments per vear during
construction and operations, 83 rai shxpments per year fo the HLW repository, with a’
peak of 191 rail trips per year {16 il tﬂp« par month) from 2019 to 2028 when both
operations activities and HLW shipments are ongoing.

Rail traffic volumes associated with the capsule altematives would be minimal. The
Capsules No Action and On-Site Daspoad. siternatives wouid involve no rall traffic. The
Overpack and Ship altemative would snyo!ve & rail shipments of HLW per year to the
nationai repository in 2028 and 2029 only. Rail trips associated with the Vitrify With
T[ank V:aste attemnative are included in the rail trips estimated for the tank waste ex situ
altematives '

F
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Table 9-7. Transpomnon in Support of Proccssmg (Umts as Indwated)

Route location . Portland/Seattle
(State mileage) (400 kilometers)
Roadtype ) Asphalt
(gravel or asphalt)
Number of trips per year @
Truck 513
Jrain @ ' 637
Route location
(State mileage) 1,330 @
Number of overpack canisters : 125 @
Number of total trips by train : . 10©
Notes:

Baged on yearly loads of glass formers a.ud other cold chemicais. Resins are transported by truck,
T'rains consist of 130-ton railcars with 20 cars per train.

*Mileage based on travel from Hanford to Yucca Mountain per Table 3-7 (TRW 1995),
Information provided by Hanford Railroad - Treosportation. '

“Based on 4 canisters placed in 4 Hanford overpack canister,

3Based o the transportation of 10 multi-purpose camisters by 10 railcars per week from Haaford to
future repository.

For additional information, see Appendix F, and also Jansea, G., 1995, Baabtp Iry"ormaan for
Deata Tables in"Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington. -
TRW, 1995, Assessment of Pre-Closure System Cost and Health and Safety Impacts of Hanford

High-Level Waste Vitrification Options on the Civilian Radioactive Waste Management System
A0O000000-01717-5707-00003, Rev, 0, TRW Environmental Safety Systems, Inc., Vienna, Virginia.
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To Mare Nelson

From Alex Nazarali
Date June 21, 1996
Subject Cumulative Risk to the Columbla River User Local Population over 10,000 Years

The cumulative risk to the Columbia River user in the TWRS Draft EIS (Appendix D, Table
D.5.14.3 and Volume One, Table 5.11.6) was calculated based on the unit dose factors generated
by the DITTY computer code and published in Appendix F of the Disposal of Hanford Defense
High-Level, Transuranic, and Tank Wastes Final Environmental Impact Statement (HDW-EIS).

The DITTY code has undergone significant modifications since the HDW-EIS was published.
The new version of the DITTY code uses ICRP Publications 26 and 30 (ICRP 1977; ICRP 1979)
instead of ICRP Publication 2 (ICRP 1959).

The new version of the DITTY code was run to estimate the cumulative dose for the TWRS
Final EIS. The input/output of the DITTY code for each alternative and the new table that
summarizes the cumulative dose and risk to the Columbia River users over 10,000 years are
enclosed. The enclosed table will replace Tables D.5.14.3 and 5.11.6.

Note: The Ftrans.dat file in the DITTY code, which is the PNL food transport factors library was
modified by Alex Nazarali on 6/16/96 for the new runs. In this modification, the leaching factors
for neptunium and uranium changed from 3.3E-03 and 1.3E-03 respectively to 0.8. This change
makes the leaching factors of neptunium and uranium consistent with carbon, iodine, and
technetium. These five constituents are transported from the tanks to the receptors with the same
transport properties. The leaching factors were different in the DITTY code, which should be the
same for our analysis.



Table D.5.14.3 Estimated Fatality, Population Dose (person-rem), and Maximum Incremental
Dose (mrem) for the Columbia River User over 10,000 Years for all Alternatives

Alternative Total Fatality Cumulative Maximum
in 10,000 years Population Incremental Dose
Dose! in mrem
(Person-rem) (Year Received)
No Action 2.7 5460 0.82 (2900)
Long-Term Management 22 4400 0.75 (2830)
In Situ Fill and Cap 25.4 50800 0.15 (12000)
In Situ Vitrification 1.00E-06 0.002 0
Ex Situ Intermediate Separation 0.5 896 0.005 (9060)
Ex Situ No Separation 0.5 896 0.005 (9060)
Ex Situ Extensive Separation 0.5 896 0.005 (9060)
Ex Sitw/In Situ Combination 2.2 4420 0.02 (12000)
Phased Implementation 0.5 896 0.005 (9060)

! The ICRP Publication 60 dose to risk conversion factor of 5.0E-04 cancer fatality per rem
is used.



DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
P .

C14

1129

NP237

TC99

U238
&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0., ‘
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6, '
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920. MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3%0.84,

&END

5

Cl14 5

1990. 0.0

2219. 0.0

2220. 8.0125

2845. 8.0125

2846. 0.0

1129 5

1990. 0.0

2219. 0.0

2220. 0.0256

2845. 0.0256

2846. 0.0

NP237 5

1950. 0.0

2219. 00

2220. 0.106

2845. 0.106

2846. 0.0

TC99 5

1990. 0.0

2219. 0.0

2220. 49.68

2845. 49.68

2846. 0.0

U238 5



1990.
2219.
2220.
2845.
2846.

0.0
0.0
0.7696
0.7696
0.0




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)

Executed on: 06/18/96 at 10:54:15.6 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: | ®

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: ' )]

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: 30

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (3D

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

-------------

Growing

Pathway  Period Yield Consumption Péthway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)
LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 84E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 84E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 : SWIMMING TIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : LOE+00  (liters/m2/month) : 1.5E+02
Input Prepared By: Date:

Input Checked By: Date:




DITTY f)ose Calculation Program
(GENII Version 1.485 3-Dec-50)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) =-rrn-rsnmenennme

Radio- Period/ Period/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

Cl4 4 63E-01 5 8.8E-01 6 8.8E-01 7 8.8E-01 8 8.8E-01
9 8.8E-01 10 8.8E-01 11 8.8E-01 12 8.8E-01 13 2.0E-01

TC99 4 49E+02 5 6.8E+02 6 6.8E+02 7 6.8E+02 8 6.8E+02
9 6.8E+02 10 6.8E+02 11 6.8E+02 12 6.8E+02 13 1.5E+02

1129 4 13E+00 5 1.8E+00 6 1.8E+00 ‘7 1.8E+00 8 1.8E+00
9 1.8E+00 10 1.8E+00 11 1.8E+00 12 1.8E+00 13 4.0E-01

U238 4 39E+01 5 54E+01 6 5.4E+01 7 54E+01 8 5.4E+01
9 54E+01 10 54E+01 11 5.4E+01 12 5.4E+01 13 1.2E+01

NP237 4 54E+00 5 74E+00 6 7.4E+00 7 7.4E+00 8 7.4E+00
9 7.4E+00 10 7.4E+00 11 7.4E+00 12 7.4E+00 13 1.6E+00



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,0600 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 3 |

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 4

'Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

until until
5 2270. 2.63E+02
6 2340. 6.52E+02
7 2410. 1.11E+03
2 2480. 1.63E+03
o 2550, 2.22E+03

10 2620. 2.88E+03

11. 2690. 3.60E+03

12 2760. 4.39E+03

13 2830. 5.25E+03

14 2900. 5.46E+03

until until
4 2 . + '

14 1 000.}?:4‘33 03

Dose in units of person-rem,
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 5

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective " Effective Percent
Radio-- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 1.1E+00 5.0E-05 1.1E+00 0
TC99  1.5E+03 9.3E-04 1.5E+03 27
I 129 9.2E+01 2.9E-04 9.2E+01 1
U 238 6.6E+02 1.4E-04 6.6E+02 12
TH234 6.9E-02 9.0E-02 1.6E-01 0
PA 234 23E-04 14E-02 1.4E-02 0
NP 237 3.2E+03 1.6E-02 3.2E+03 58
PA 233 © 32E-02 3.8E-01 4.1E-01 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 6

Maximum Dose Increment Received By Population
In Year 2900 (70-yr Time Period Number No: 13)

1 Weighted

Cumulative Cumulative

Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 1.1E+02 2.5E-01 2.7E+01
Breast  2.9E+01 1.5E-01 4.3E+00
R Marrow  1.0E+03 1.2E-01 1.3E+02
Lung 2.9E+01 1.2E-01 3.5E+00
Thyroid  1.1E+03 3.0E-02 3.3E+01
Bone Sur  1.3E+04 3.0E-02 3.8E+02
Stomach  2.7E+03 6.0E-02 1.6E+02
Kidneys  6.9E+02 6.0E-02 4.1E+01
LLInt. 5.5E+02 6.0E-02 3.3E+01
Liver 53E+02 6.0E-02 3.2E+01
UL Int.  2.0E+02 6.0E-02 12E+01

Cumulative Effective Dose Equivalent 8.6E-+02
External Dose 7.9E-02

Lifetime Effective Cumulative
Dose Equivalent 8.6E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 7

Maximum Dose Increment Received By Individual (rem)
In Year 2900 (70-yr Time Period Number No: 13)

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  1.6E-07 7.5E-12 1.6E-07 0

TC99  2.3E-04 1.4E-10 2.3E-04 27

1129 14E-05 44E-11 14E-05 1

U 238 99E-05 2.0E-11 9.9E-05 12

TH234 1.0E-08 14E-08 2.4E-08 0
PA 234 3.5E-11 2.1E-09 2.1E-09 0

NP 237 4.8E-04 24E-09 4.8E-04 58
PA233 4.8E-09 5.7E-08 6.2E-08 0

Goomey -



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 8

Population Internal Dose To Organ by Radionuclide
In Year 2900 (70-yr Time Period Number No: 13)

Radionuclide . . Lung Stomach S Int. UL Int, LL Int. Bone Su R Marro Testes

C 14 1.8E-01 1.8E-01 1.8E-01 1.8E~01 1.8E-01 2.2E-01 2.2E-01 1.8E-01

TC 99 2.5E+01 2.7E+03 4.9E+01 1.6E+02 4.4E+02 2.9E+01 2.9E+01 2.5E+01
I 129 3.2E-02 4.5E-02 2.8E-02 2.8E-02 2.8E-02 3.8E-02 4.2E-02 2.6E-02

U 238 4.0E+00 5.4E+00 7.8E-+00 2.7E+01 7.8E+01 1.4E+03 9.3E+01 3.7E+00
TH 234 8.0E-05 3.0E-03 7.2E-03 4.3E-02 1.3E-01 6.0E-05 5.1E-035 6.8E-06
PA 234 9.4E-07 4.6E-05 9.4E-05 2.0E-04 1.6E-04 1.7E-06 4.8E-06 1.4E-06
NP 237 7.0E-02 6.5E-01 1.6E+00 8.5E+00 2.6E-+01 1.1E+04 9.2E+02 7.8E+01
PA 233 2.2E-05 1.5E-03 4.1E-03 1.8E-02 5.3E-02 5.1E-04 3.6E-04 1.1E-04

Total internal 2.9E+01 2.7E+03 5.8E+01 2.0E+02 5.5E+02 1.3E+04 1.0E+03 1.1E+02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 1.8E-01 1.8E-01 1.8E-01 0.0E+00 0.0E+00
TC 99 2.5E+01 2.5E+01 6.2E+(02 0.0E+00 3.4E+01
I 129 2.8E-02 6.7E-02 4.8E+02 0.0E+00 0.0E+00
U 238 3.9E+00 3.7E+00 3.9E+00 6.9E+02 0.0E+00
TH 234 8.5E-05 9.8E-06 8.7E-07 0.0E+00 1.2E-05
PA 234 2.0E-05 3.1E-06 1.1E-07 5.1E-06 3.7E-06
NP 237 7.8E+01 6.2E-02 4.6E-02 0.0E+00 5.0E+02
PA 233 1.3E-03 1.4E-04 2.6E-06 1.8E-04 1.2E-04

Total internal 1.1E+02 2.9E+01 1.1E+03 6.9E+02 5.3E+02

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 2900 (70-yr Time Period Number No: 13)



Air .
Submer- Exter-
Radionuclide sion nal

C 14 9.9E-12 7.9E-06
TC99 1.2E-10 1.5E-04
I 129 7.5E-11 4.6E-05
U 238 3.5E-11 2.1E-05
TH 234 5.6E-09 1.4E-02
PA 234 8.0E-10 2.2E-03
NP 237 4.9E-10 2.5E-03
PA 233 7.9E-09 6.0E-02

Tot ] external 1.5E-08 7.9E-02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 9

Population Internal Dose To Organ by Exposure Pathway

In Year 2900 (70-yr Time Period Number No: 13)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  2.8E-01 8.0E-05 1.3E-05 3.4E-05 8.4E-05 4.6E-01 3.6E-02 3.4E-03
Ingestion (Terr) 2.7E+01 2.7E+03 5.3E+01 1.8E+02 4.9E+02 5.8E+03 4.8E+02 6.0E+01
Ingestion (Aqua) 2.1E-01 2.0E+00 9.0E-01 4.1E+00 1.2E+01 4.6E+03 3.8E+02 3.2E+01
Drinking Water 1.8E+00 5.3E+01 3.95+00 1.4E+01 4.0E+01 2.4E+03 1.9E+02 1.5E+01

Total internal 2.9E+01 2.7E+03 5.8E+01 2.0E+02 5.5E+02 1.3E+04 1.0E+03 1.1E+02

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  3.4E-03 9.6E-06 8.1E-05 4.7E-04 2.0E-02
Ingestion (Terr) 6.0E+01 2.7E+01 1.0E+03 4.4E+02 2.5E+02
Ingestion (Aqua) 3.2E+01 2.1E-01 9.6E-01 1.2E+01 2.0E+02
Drinking Water 1.5E+01 1.8E+00 6.2E+01 2.4E+02 8.3E+01

Total internal 1.1E+02 2.9E+01 1.1E+03 6.9E+02 5.3E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
D .
Ci4
1129
NP237
TC99
U238
&INPUT IWAT=1, IPATH=2, LUW=], [POPL=2,
CFL0=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6, ;
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,
&END
5
Cl4 5
1990. 0.0
2219. 0.0
2220. 8.7092
2795. 8.7092
2796. 0.0
1129 5
1990. 0.0
2219. 0.0
2220. 0.0278
2795. 0.0278
2796. 0.0
NP237 5
1990. 0.0
2219. 0.0
2220. 0.1151
2795. 0.1151
2796. 0.0
TC99 5
1990. 0.0
2219. 0.0
2220. 54.00
2795. 54.00
2796. 0.0
U238 5



1990.
2219.
2220.
2795.
2796.

0.0
0.0
0.8365
0.8365
0.0




DITTY Dose Caleulation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)

Executed on: 06/18/96 at 10:54:24.7 Page 1
-= DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: )]

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (31)

DITTY.IN

--—- MASTER RADIONUCLIDE CONTROL LIST
Cla TCO9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+0! MOLLUSES 0.0E+00
MILK 3.0E+01 13E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 85E+00 SWIMMINGTIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec): 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : 1.OE+00  (liters/m2/month) : 1.5E+02
Input Prepared By: ' Date:

Input Checked By: Date:




DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) -------=snne-esems

Radio- Period/ Period/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

C14 4 3.6E+01 5 5.0E+01 6 5.0E+01 7 5.0E+01 8 5.0E+01
9 5.0E+01 10 5.0E+01 11 5.0E+01 12 2.5E+01

TC99 4 2.0E+02 5 2.8E+02 6 2.8E+02 7 2.8E+02 8 2.8E+02
9 2.8E+02 10 2.8E+02 11 2.8E+02 12 1.4E+02

1129 4 1.4E+00 5 1.9E+00 6 1.9E+00 7 1.9E+00 8 1.9E+00
9 1.9E+00 10 1.9E+00 11 1.9E+00 12 9.9E-01

U238 4 42E+01 5 59E+01 6 5.9E+01 7 5.9E+01 8 5.9E+01
9 5.9E+01 10 5.9E+01 11 5.9E+01 12 3.0E+01

NP237 4 5.8E+00 5 8.1E+00 6 8.1E+00 7 8.1E+00 § 8.1E+00
9 8.1E+00 10 8.1E+00 11 8.1E+00 12 4.1E+00



DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic Jiquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 3

--- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program

(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period :

Year Dose
until until
5 2270. 2.39E+02
6 2340, 5.94E+02
7 2410, 1.01E+03
8 2480. 1.49E+03
9 . 2550. 2.02E+03
10 2620. 2.62E+03
11 2690. 3.28E+03
12 2760. 4.00E+03
13 2830. 4 40E+03
until until
144 12000.

4.40E+03

Dose in units of person-rem;

that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 ’ Page 5

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent <
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 55E+01 2.5E-03 S5.5E+01 1
TC99  S5.6E+02 3.4E-04 S5.6E+02 12
1129 8.8E+01 2.8E-04 8.8E+01 2
U 238 6.3E+02 1.3E-04 6.3E+02 14
TH234 6.7E-02 8.7E-02 1.5E-01 0
PA 234 22E-04 13E-02 14E-02 0
NP 237 3.1E+03 1.5E-02 3.1E+03 69
PA 233 3.1E-02 3.6E-01 4.0E-01 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



1
3

1
1

DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 6

Maximum Dose Increment Received By Population
In Year 2830 (70-yr Time Period Number No: 12)

‘ Weighted

Cumulative Cumulative

Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 1.0E+02 2.5E-01 2.5E+01
Breast 2.3E+01 1.5E-01 3.4E+00
R Marrow  1.0E+03 1.2E-01 1.2E+02
Lung = 23E+01 1.2E-01 2.7E+00
Thyroid  7.3E+02 3.0E-02 2.2E+01
Bone Sur  1.3E+04 3.0E-02 3.8E+02
Stomach  1.0E+03 6.0E-02 6.3E+01
Kidneys 6.9E+02 6.0E-02 4.1E+01
Liver 5.1E+02 6.0E-02 3.1E+01
LL Int. 2.8E+02 6.0E-02 1.7E+01
UL Int. 1.1E+02 6.0E-02 6.4E+00

Cumulative Effective Dose Equivalent 7.2E+02
External Dose 7.9E-02

Lifetime Effective Cumulative
Dose Equivalent 7.2E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 7

Maximum Dose Increment Received By Individual (rem)
In Year 2830 (70-yr Time Period Number No: 12)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 93E-06 4.3E-10 93E-06 i
TC9  9.5E-05 S5.8E-11 9.5E-05 12
1129 1.5E-05 4.7E-11 1.5E-05 2

U 238 1.1E-04 22E-11 1.1E-04 14
TH?234 1.1E-08 1.5E-08 2.6E-08
PA 234 3.8E-11 23E-09 2.3E-09
NP 237 5.2E-04 2.6E-09 5.2E-04
PA 233 52E-09 6.2E-08 6.7E-08

0
0
69




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 8

Popuiation Internal Dose To Organ by Radionuclide
In Year 2830 (70-yr Time Period Number No: 12)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E+00 9.2E+00 9.2E+00 9.2E+00 9.2E+00 1.1E+01 1.1E+01 9.2E+00
TC99 9.5E+00 1.0E+03 1.9E+01 6.2E+01 1.7E+02 1.1E+01 1.1E+01 9.5E+00
I 129 3.2E-02 4.5E-02 2.8E-02 2.8E-02 2.8E-02 3.9E-02 4.2E-02 2.6E-02

U 238 4.0E+00 5.4E+00 7.9E+00 2.7E+01 7.9E+01 1.4E+03 9.3E+01 3.7E+00
TH 234 -8.1E-05 3.0E-03 7.3E-03 4.3E-02 1.3E-01 6.0E-05 5.1E-05 6.8E-06
PA 234 9.4E-07 4.6E-05 9.4E-05 2.0E-04 1.6E-04 1.7E-06 4.9E-06 1.4E-06
NP 237 7.0E-02 6.5E-01 1.6E+00 8.5E-+00 2.6E+01 1.1E+04 9.2E+02 7.8E+01
PA 233 2.2E-05 1.5E-03 4.1E-03 1.8E-02 5.3E-02 5.1E-04 3.6E-04 1.1E-04

Total internal 2.3E+01 1.0E+03 3.7E+01 1.1E+02 2.8E+02 1.3E+04 1.0E+03 1.0E+02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E+00 9.2E+00 9.2E+00 0.0E+00 0.0E+00
TC 99 9.5E+00 9.5E+00 2. 4E+02 0.0E+00 1.3E+01
I 129 2.8E-02 6.7E-02 4.8E+02 0.0E+00 0.0E+00
U 238 3.9E+00 3.7E+00 3.9E+00 6.9E+02 0.0E+00
TH 234 8.5E-05 9.8E-06 8.7E-07 0.0E+00 1.2E-05
PA 234 2.0E-05 3.1E-06 1.1E-07 5.1E-06 3.7E-06
NP 237 7.8E+01 6.3E-02 4.6E-02 0.0E+00 5.0E+02
PA 233 1.3E-03 1.4E-04 2.6E-06 1.8E-04 1.2E-04

Total internal 1.0E+02 2.3E+01 7.3E+02 6.9E+02 5.1E+02

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 2830 (70-yr Time Period Number No: 12)



Air | .
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-10 4.1E-04
TC 99 4.6E-11 5.6E-05
1129 7.5E-11 4.6E-05
U 238 3.5E-11 2.1E-05
TH 234 5.6E-09 1.4E-02
PA 234 8.0E-10 2.2E-03
NP 237 4 9E-10 2.5E-03
PA 233 8.0E-09 6.0E-02

Total external 1.6E-08 7.9E-02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 9

Population Internal Dose To Organ by Exposure Pathway

In Year 2830 (70-yr Time Period Number No: 12)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  2.8E-01 2.1E-04 1.9E-04 2.1E-04 2.5E-04 4.6E-01 3.6E-02 3.5E-03
Ingestion (Terr) 1.56+01 1.0E+03 2.7E+01 8.5E+01 2.3E+02 5.8E+03 4.75+02 4.8E+01

Ingestion (Aqua) 5.8E+00 6.6E+00 6 4E+00 9.6E+00 1.8E+01 4.6E+03 3.8E+02 3.7E+01
Drinking Water 1.9E+00 2.2E+01 3.8E+00 1.2E+01 3.5E+01 2.4E+03 1.9E+02 1.5E+01

Total internal  2.3E+01 1.0E+03 3.7E+01 1.1E+02 2.8E+02 1.3E+04 1.0E+03 1.0E+02

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  3.5E-03 1.8E-04 2.4E-04 4.7E-04 2.0E-02
Ingestion (Terr) 4.9E+01 1.5E+01 6.7E+02 4 4E+02 2.3E+02
Ingestion (Aqua) 3.7E+01 5.8E+00 6.3E+00 1.2E+01 2.0E+02
Drinking Water 1.5E+01 1.9E+00 5.5E+01 2.4E+02 8.3E+01

Total internal  1.0E+02 2.3E+01 7.3E+02 6.9E+02 5.1E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
5

C1l4

1129

NP237

TC99

U238

&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990.,2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,

&END ‘

5

C1i4 5

1990. 0.0

4994. 0.0

4995. 0.3518

11995. 0.3518

11996. 0.0

1129 5

1990. 0.0

4994. 0.0

4995. 0.0021

11995. 0.0021

11996. 0.0

NP237 5

1990. 0.0

4994. 0.0

4995. 0.0085

11995. 0.0085

11996. 0.0

TC99 5
1990. 0.0

4994, 0.0

4995. 3.929

11995. 3.929

11996. 0.0

U238 5



1990. 0.0
4994. 0.0

4995. 0.0619
11995. 0.0619

11996. 0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)

Executed on: 06/18/96 at 10:54:36.0 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: )

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30}

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (€2))]

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl14 TC99 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (keg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 84E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 SWIMMING TIME 1.7E+01




External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : 1.OE+00  (liters/m2/month) : 1.5E+02
Input Prepared By: Date:

Input Checked By: Date:




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)

Executed on: 06/18/96 at 10:54:36.0 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Period/ Period/ Period/ Period/ Period/
Activity Activity Activity Activity Activity

Radio-
nuclide

C14 43 1.9E+00 44 2.5E+01 45 2.5E+01 46 2.5E+01 47 2.5E+01

52 2.5E+01

48 2.5E+01
53 2.5E+01
58 2.5E+01
63 2.5E+01
68 2.5E+01
73 2.5E+01
78 2.5E+01
83 2.5E+01
88 2.5E+01

49 2.5E+01
54 2.5E+01
59 2.5E+01
64 2.5E+01
69 2.5E+01
74 2.5E+01
79 2.5E+01
84 2.5E+(}1
89 2.5E+(01

50 2.5E+01
55 2.5E+01
60 2.5E+01
65 2.5E+01
70 2.5E+01
75 2.5E+01
80 2.5E+01
85 2.5E+01
90 2.5E+01

51 2.5E+01
56 2.5E+01
61 2.5E+01
66 2.5E+01
71 2.5E+01
76 2.5E+01
81 2.5E+01
86 2.5E+01
91 2.5E+01

57 2.5E+01
62 2.5E+01
67 2.5E+01
72 2.5E+01
77 2.5E+01
82 2.5E+01
87 2.5E+01
92 2.5E+01

93 .SE+01 94 2.5E+01 95 2.5E+01 96 2.5E+01 97 2.5E+01
98 2.5E+01 99 2.5E+01 100 2.5E+01 101 2.5E+01 102 2.5E+01
103 2.5E+01 104 2.5E+01 105 2.5E+01 106 2.5E+01 107 2.5E+01
108 2.5E+01 109 2.5E+01 110 2.5E+01 111 2.5E+01 112 2.5E+01
113 2.5E+01 114 2.5E+01 115 2.5E+01 116 2.5E+01 117 2.5E+01
118 2.5E+01 119 2.5E+01 120 2.5E+01 121 2.5E+01 122 2.5E+01
123 2.5E+01 124 2.5E+01 125 2.5E+01 126 2.5E+01 127 2.5E+01
128 2.5E+01 129 2.5E+01 130 2.5E+01 131 2.5E+01 132 2.5E+01
133 2.5E+01 134 2.5E+01 135 2.5E+01 136 2.5E+01 137 2.5E+01
138 2.5E+01 139 2.5E+01 140 2.5E+01 141 2.5E+01 142 2.5E+01
143 2.3E+01

43 2.2E+01 44 2.8E+02 45 2.8E+02 46 2.8E+02 47 2.8E+02
2.8E+02 49 2.8E+02 50 2.8E+02 51 2.8E+02 52 2.8E+02
2.8E+02 54 2.8E+02 55 2.8E+02 56 2.8E+02 57 2.8E+02
2.8E+02 59 2.8E+02 60 2.8E+02 61 2.8E+02 62 2.8E+02
2.8E+02 64 2.8E+02 65 2.8E+02 66 2.8E+02 67 2.8E+02
2.8E+02 69 2.8E+02 70 2.8E+02 71 2.8E+02 72 2.8E+02
2.8E+02 74 2.8E+02 75 2.8E+02 76 2.8E+02 77 2.8E+02
2.8E+02 79 2.8E+02 80 2.8E+02 81 2.8E+02 82 2.8E+(2
2.8E+02 84 2.8E+02 85 2.8E+02 86 2.8E+02 87 2.8E+02

TC99
48
33
58
63
68
73
78
83



88 2.8E+02 89 2.8E+02 90 2.8E+02 91 2.8E+02 92 2.8E+02
93 2.8E+02 94 2.8E+02 95 2.8E+02 96 2.8E+02 97 2.8E+02
98 2.8E+02 99 2.8E+02 100 2.8E+02 101 2.8E+02 102 2.8E+02
103 2.8E+02 104 2.8E+02 105 2.8E+02 106 2.8E+02 107 2.8E+02
108 2.8E+02 109 2.8E+02 110 2.8E+02 111 2.8E+02 112 2.8E+02
113 2.8E+02 114 2.8E+02 115 2.8E+02 116 2.8E+02 117 2.8E+02
118 2.8E+02 119 2.8E+02 120 2.8E+02 121 2.8E+02 122 2.8E+02
123 2.8E+02 124 2.8E+02 125 2.8E+02 126 2.8E+02 127 2.8E+02
128 2.8E+02 129 2.8E+02 130 2.8E+02 131 2.8E+02 132 2.8E+02
133 2.8E+02 134 2.8E+02 135 2.8E+02 136 2.8E+02 137 2.8E+02
138 2.8E+02 139 2.8E+02 140 2.8E+02 141 2.8E+02 142 2.8E+02
143 2.6E+02

1129 43 1.2E-02 44 1.5E-01 45 1.5E-01 46 1.5E-01 47 1.5E-01
48 1.5E-01 49 1.5E-01 50 1.5E-01 51 1.5E-01 52 1.5E-01
53 1.5E-01 54 1.5E-01 55 1.5E-01 56 1.5E-01 57 1.5E-01
58 1.5E-01 59 1.5E-01 60 1.5E-01 61 1.5E-01 62 1.5E-0
63 1.5E-01 64 1.5E-01 65 1.5E-01 66 1.5E-01 67 1.5E-01
68 1.5E-01 69 1.5E-01 70 1.5E-01 71 1.5E-01 72 1.5E-01
73 1.5E-01 74 1.5E-01 75 1.5E-01 76 1.5E-01 77 1.5E-01
78 1.5E-01 79 1.5E-01 80 1.5E-01 81 1.5E-01 82 1.5E-01
83 1.5E-01 84 1.5E-01 85 1.5E-01 86 1.5E-01 87 1.5E-01
88 1.5E-01 89 1.SE-01 90 1.5E-01 91 1.5E-01 92 1.5E-01
93 1.5E-01 94 1.5E-01 95 1.5E-01 96 1.5E-01 97 1.5E-01
98 1.5E-01 99 1.5E-01 100 1.5E-01 101 1.5E-01 102 1.5E-01

103
108
113
118
123
128
133
138

1.5E-01 104
1.5E-01 109
1.5E-01 114
1.5E-01 119
1.5E-01 124
1.5E-01 129
1.5E-01 134
1.5E-01 139

1.5E-01 105
1.5E-01 110
1.5E-01 115
1.5E-01 120
1.5E-01 125
1.5E-01 130
1.5E-01 135
1.5E-01 140

1.5E-01 106
1.5E-01 111
1.5E-01 116
1.5E-01 121
1.5E-01 126
1.5E-01 131
1.5E-01 136
1.5E-01 141

1.5E-01 107
1.5E-01 112
1.5E-01 117
1.5E-01 122
1.5E-01 127
1.5E-01 132
1.5E-01 137
1.5E-01 142

1.5E-01
1.5E-01
1.5E-01
1.5E-01
1.5E-01
1.5E-01
1.5E-01
1.5E-01

143 1.4E-01 :

U238 43 34E-01 44 43E+00 45 4.3E+00 46 4.3E+00 47 4.3E+00
48 43E+00 49 4.3E+00 50 4.3E+00 51 4.3E+00 52 4.3E+00
53 4.3E+00 54 4.3E+00 55 4.3E+00 56 4.3E+00 57 4.3E+00
58 4.3E+00 59 4.3E+00 60 4.3E+00 61 4.3E+00 62 4.3E+00
63 4.3E+00 64 43E+00 65 4.3E+00 66 4.3E+00 67 4.3E+00
68 4.3E+00 69 4.3E+00 70 4.3E+00 71 43E+00 72 4.3E+00
73 4.3E+00 74 4.3E+00 75 4.3E+00 76 4.3E+00 77 4.3E+00
78 4.3E+00 79 4.3E+00 80 4.3E+00 81 4.3E+00 82 4.3E+00
83 4.3E+00 84 4.3E+00 85 4.3E+00 86 4.3E+00 87 4.3E+00
88 4.3E+00 89 4.3E+00 90 4.3E+00 91 4.3E+00 92 4.3E+00
93 4.3E+00 94 4.3E+00 95 4.3E+00 96 4.3E+00 97 4.3E+00
98 4.3E+00 99 4.3E+00 100 4.3E+00 101 4.3E+00 102 4.3E+00



103 4.3E+00 104 4.3E+00 105 4.3E+00 106 4.3E+00 107 4.3E+00
108 4.3E+00 109 4.3E+00 110 4.3E+00 111 4.3E+00 112 4.3E+00
113 43E+00 114 4.3E+00 115 4.3E+00 116 4.3E+00 117 4.3E+00
118 4.3E+00 119 4.3E+00 120 4.3E+00 121 4.3E+00 122 4.3E+00
123 4.3E+00 124 4.3E+00 125 4.3E+00 126 4.3E+00 127 4.3E+00
128 4.3E+00 129 4.3E+00 130 4.3E+00 131 4.3E+00 132 4.3E+00
133 4.3E+00 134 43E+00 135 4.3E+00 136 4.3E+00 137 4.3E+00
138 4.3E+00 139 4.3E+00 140 4.3E+00 141 4.3E+00 142 4.3E+00
143 4.1E+00
NP237 43 4.7E-02 44 6.0E-01 45 6.0E-01 46 6.0E-01 47 6.0E-01

48
53
58
63
68
73
78
83
88
93
98
103
108
113
118
123
128
133
138
143

6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01

49 6.0E-01
54 6.0E-01
59 6.0E-01
64 6.0E-01
69 6.0E-01
74 6.0E-01
79 6.0E-01
84 6.0E-01
89 6.0E-01
94 6.0E-01

50 6.0E-01
55 6.0E-01
60 6.0E-01
65 6.0E-01
70 6.0E-01
75 6.0E-01
80 6.0E-01
85 6.0E-01
50 6.0E-01
95 6.0E-01

51 6.0E-01
56 6.0E-01
61 6.0E-01
66 6.0E-01
71 6.0E-01
76 6.0E-01
81 6.0E-01
86 6.0E-01
91 6.0E-01
%96 6.0E-01

52 6.0E-01
57 6.0E-01
62 6.0E-01
67 6.0E-01
72 6.0E-01
77 6.0E-01
82 6.0E-01
87 6.0E-01
92 6.0E-01
97 6.0E-01

6.0E-01 99 6.0E-01 100 6.0E-01 101 6.0E-01 102 6.0E-01
6.0E-01 104 6.0E-01 105 6.0E-01 106 6.0E-01 107 6.0E-01
6.0E-01 109 6.0E-01 110 6.0E-01 111 6.0E-01 112 6.0E-01
6.0E-01 114 6.0E-01 115 6.0E-01 116 6.0E-01 117 6.0E-01
6.0E-01 119 6.0E-01 120 6.0E-01 121 6.0E-01 122 6.0E-01
6.0E-01 124 6.0E-01 125 6.0E-01 126 6.0E-01 127 6.0E-01
6.0E-01 129 6.0E-01 130 6.0E-01 131 6.0E-01 132 6.0E-01
6.0E-01 134 6.0E-01 135 6.0E-01 136 6.0E-01 137 6.0E-01
6.0E-01 139 6.0E-01 140 6.0E-01 141 6.0E-01 142 6.0E-01
5.6E-01



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program
(GENII Verston 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
44 5000. 2.36E+01
45 5070. 3.27E+02
46 5140. 6.36E+02
47 5210. 9.48E+02
48 5280. 1.26E+03 -
49 5350. 1.58E+03
50 5420. 1.91E+03
51 5490. 2.24E+03
52 5560. 2.57E+03
53 5630. 2.91E+03
54 5700. 3.25E+03
55 5770. 3.59E+03
56 5840. 3.94E+03
57 5910. 4.30E+03
58 5980. 4.65E+03
59 6050. 5.02E+03
60 6120. 5.38E+03
61 6190. 5.75E+03
62 6260. 6.13E+03
63 6330. 6.51E+03
64 6400. 6.89E+03
65 6470. 7.27E+03
66 6540. 7.66E+03
67 6610. 8.06E+03
68 6680. 8.46E+03
69 6750. 8.86E+03
70 6820. 9.27E+03
71 6890. 9.68E+03

72 6960. 1.01E+04




74
75
76
77
78
79
80
81
82
&3
84
85

7030.
7100.
7170.
7240.
7310.
7380.
7450.
7520.
7590.
7660.
7730.
7800.
7870.

1.05E+04
1.09E+04
1.14E+04
1.18E+04
1.22E+04
1.27E+04
1.31E+04
1.36E+04
1.40E+04
1.45E+04
1.49E+04
1.54E+04
1.59E+04




DITTY f)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
86 7940. 1.63E+04
87 8010. 1.68E+04
88 8080. 1.73E+04
89 8150. 1.78E+04
90 8220. 1.83E+04
91 8290. 1.88E+04
92 8360. 1.93E+04
93 8430. 1.98E+04
94 8500. 2.03E+04
95 8570. 2.08E+04
96 8640. 2.13E+04
97 8710. 2.18E+04
98 8780. 2.24F+04
99 8850. 2.29F-+04
100 8920. 2.34E+04
101 8990. 2.39E-+04
102 9060. 2.45E+04
103 9130. 2.50E+04
104 9200. 2.56E+04
105 9270. 2.61E+04
106 93490. 2.67E+04
107 9410. 2.72E+04
108 9480. 2.78E+04
109 9550. 2.84E+04
110 9620. 2.90E+04
111 9690. 2.95E+04
112 9760. 3.01E+04
113 9830. 3.07E+04
114 9900. 3.13E+04

115 9970. 3.19E+04




116

117
118
119
120
121
122
123
124
125
126
127
128

10040.
10110.
10180.
10250.
10320.
10390.
10460.
10530.
10600.
10670.
10740.

10810
10880

3.25E+04
3.31E+04
3.37E+04
3.43E+04
3.49E+04
3.55E+04
3.61E+04
3.68E+04
3.74E+04
3.80E+04
3.87E+04

. 4.00E+04
s«»»t/’/"f

o




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 6

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

129 10950. 4.06E+04

130 11020. 4.13E+04

131 11090. 4.19E+04

132 11160. 4.26E+04

133 11230. 4.33E+04

134 11300. 4.39E+04

135 11370. 4.46E+04

136 11440. 4.53E+04 \
137 11510. 4.60E+04

138 11580. 4.67E+04

139 11650. 4.74E+04

140 11720. 4.81E+04

141 11790. 4.88E+04

142 11860. 4.95E+04

143 . 11930.. E+04 ... - -

S 144 ©112000..C - 5.08B+04

Dose in units of person-rem;

that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 7

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  1.6E+03 7.5E-02 1.6E+03 3
TC99  3.3E+04 2.0E-02 3.3E+04 64
I 129 4.0E+02 13E-03 4.0E+02 0
U 238 28E+03 S5.8E-04 2.8E+03 5
TH234 3.0E-01 3.8E-01 6.8E-01 0
PA 234 9.9E-04 6.0E-02 6.1E-02 0
NP 237 14E+04 6.8E-02 14E+04 26
PA 233 14E-01 1.6E+00 1.8E+00 0

Dose in units of person-rem; ,
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 8

Maximum Dose Increment Received By Population
In Year 12000 (70-yr Time Period Number No: 143)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads  1.0E+02 2.5E-01 2.5B+01
Breast  7.2E+01 1.5B-01 1.1E+01
R Marrow  4.7E+02 1.2E-01 5.6E+01
Lung  7.2E+01 1.2E-01 8.7E+00
Thyroid  1.4E+03 3.0E-02 4.2E+01
Bone Sur  4.9E+03 3.0B-02 1.5E+02
Stomach  52E+03 6.0E-02 3.1E+02
LLInt. 9.1E+02 6.0B-02 5.4E+01
ULInt. 3.5E+02 6.0B-02 2.1E+01
Kidneys 2.6E+02 6.0E-02 1.6E+01
Liver ~ 2.5B+02 6.0E-02 1.5E+01

Cumulative Effective Dose Equivalent 7.1E+02
External Dose 3.1E-02

Lifetime Effective Cumulative
Dose Equivalent 7.1E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 9

Maximum Dose Increment Received By Individual (rem)
In Year 12000 (70-yr Time Period Number No: 143)

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 4.6E-06 2.1E-10 4.6E-06 3
TC99  9.3E-05 5.7E-11 9.3E-05 64
1129 1.1E-06 3.6E-12 1.1E-06 0
U 238 8.0E-06 1.6E-12 8.0E-06 5
TH234 8.4E-10 1.1E-09 1.9E-09 0
PA 234 2.8E-12 1,7E-10 1.7E-10 0

NP 237 3.9E-05 1.9E-10 3.9E-05 26
PA 233 3.8E-10 4.6E-09 5.0E-09 @ 0




DITTY lbose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ F111 & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 10

Population Internal Dose To Organ by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 2.3E+01 2.3E+01 2.3E+01 2.3E+01 2.3E+01 2.9E+01 2.9E+01 2.3E+01
TC 99 4.8E+01 5.2E+03 9.3E+01 3.1E+02 8§ 4E+02 5.6E+01 5.6E+01 4.8E+01
I 129 1.2E-02 1.7E-02 1.1E-02 1.1E-02 1.1E-02 1.5E-02 1.6E-02 9.9E-03

U 238 1.5E+00 2.0E+00 3.0E+00 1.0E+01 3.0E+01 5.3E+02 3.5E+01 1.4E+00

TH 234 3.0E-05 1.1E-03 2.7E-03 1.6E-02 4.8E-02 2.3E-05 1.9E-05 2.6E-06
PA 234 3.6E-07 1.7E-0S 3.5E-05 7.4E-05 6.1E-05 6.5E-07 1.8E-06 5.5E-07
NP 237 2.6E-02 2.5E-01 5.9E-01 3.2E+00 9.9E+00 4.3E+03 3.5E+02 3.0E+01
PA 233 8.3E-06 5.5E-04 1.5E-03 6.9E-03 2.0E-02 1.9E-04 1.\4E—O4 4.2E-05

Total internal  7.2E+01 5.2E+03 1.2E+02 3.5E+02 9.1E+02 4.9E+03 4.7E+02 1.0E+02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 2.3E+01 2.3E+01 2.3E+01 0.0E+00 0.0E+00
TC 99 4 8E+01 4.8E+01 1.2E+03 0.0E+00 6.5E+01
I 129 1.1E-02 2.6E-02 1.9E+02 0.0E+00 0.0E+00

U 238 1.5E+00 1.4E+00 1.5E+00 2.6E+02 0.0E+00

TH 234 3.2E-05 3.7E-06 3.3E-07 0.0E+00 4.5E-06

PA 234 7.7E-06 1.2E-06 4.2E-08 1.9E-06 1.4E-06

NP 237 3.0E+01 2.4E-02 1.7E-02 0.0E+00 1.9E+02

PA 233 5.0E-04 5.3E-05 9.7E-07 6.6E-05 4.7E-05 -

Total internal 1.0E+02 7.2E+01 1.4E+03 2.6E+02 2.5E+02

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)




Alr
Submer- Exter-
Radionuclide sion nal

C 14 1.3E-09 1.0E-03

TC 99 2.3E-10 2.8E-04
I 129 2.9E-11 1.8E-05

U 238 1.3E-11 8.1E-06
TH 234 2.1E-09 5.4E-03
PA 234 3.0E-10 8.4E-04
NP 237 1.8E-10 9.5E-04
PA 233 3.0E-09 2.3E-02

Total external 7.25-09 3.1E-02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 11

Population Internal Dose To Organ by Exposure Pathway

In Year 12000 (70-yr Time Period Number No: 143)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  1.1E-01 5.9E-04 4.5E-04 4.7E-04 4.9E-04 1.7E-01 1.4E-02 1.7E-03
Ingestion (Terr) 5.6E+01 5.1E+03 1.0E+02 3.2E+02 8.6E+02 2.2E+03 2.4E+02 6.8E+01
Ingestion (Aqua) 1.4E+01 1.7E+01 1.5E+01 1.6E+01 1.9E+01 1.8E+03 1.6E+02 2.6E+01
Drinking Water 2.4E+00 1.0E+02 3.9E+00 1.1E+01 2.9E+01 9.0E+02 7.2E+01 7.3E+00

Total internal 7.2E+01 5.2E+03 1.2E+02 3.5E+02 9.1E+02 4.9E+03 4.7E+02 1.0E+02

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  1.7E-03 4.5E-04 5.0E-04 1.8E-04 7.6E-03
Ingestion (Terr) 6.8E+01 5.6E+01 1.3E+03 1.7E+02 1.4E+02
Ingestion (Aqua) 2.6E+01 1.4E+01 1.5E+01 4.4E+00 7.6E+01
Drinking Water 7.4E+00 2.4E+00 4.3E+01 9.0E+01 3.2E+01

Total internal 1.0E+02 7.2E+01 1.4E+03 2.6E+02 2.5E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
5
C14
1129
NP237
TC99
U238
&INPUT IWAT=1, IPATH=2, LUW=1, [POPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL{1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,
&END
5
Cl4 5
1990. 0.0
4244. 0.0
4245. 0.0199
11995. 0.0199
11996. 0.0
1129 5
1990. 0.0
4244. 0.0
4245. 0.0002
11995. 0.0002
11996. 0.0
NP237 5
1990. 0.0
4244. 0.0
4245. 0.0006
11995. 0.0006
11996. 0.0
TC99 5
1990. 0.0
4244. 0.0
4245. 0.3326
11995. 0.3326
119%96. 0.0
U238 5



1990. 0.0
4244, 0.0
4245. 0.0075
11995. 0.0675
11996. 0.0



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)

Executed on: 06/18/96 at 10:54:54.8 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: %)

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (31)

DITTY.IN

--- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
“(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01  FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 84E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 23E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 8.5E+00 SWIMMING TIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

-—-- LIQUID RELEASE PARAMETERS
River Flow Rate, (ft3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : 1.OE+00  (liters/'m2/month) : 1.5E+02

Input Prepared By: Date:

Input Checked By: Date:




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8
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---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Radio- -
nuclide

Period/ Period/ Period/ Period/ Period/
Activity Activity Activity Activity Activity

Cl4
38
43
48
53
58
63
68
73
78
83
88
93
98

1.4E+00 39 1.4E+00 40 1.4E+00 41
1.4E+00 46 1.4E+00 47 1.4E+00

1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+Q0
1.4E+00
1.4E+00
1.4E+00
1.4E+00

44
49
54
59
64
69
74
79
84
89
94
99

1.4E+00 45
1.4E+00 50
14E+00 55
1.4E+00 60
1.4E+00 65
14E+00 70
14E+00 75
1.4E+00 80
1.4E+00 85
1.4E+00 90
1.4E+00 95

1.4E+00 51
"1.4E+00 56
1.4E+00 61
1.4E+00 66
1.4E+00 71
1.4E+00 76
1.4E+00 81
1.4E+00 86
1.4E+00 91
1.4E+00 96

1.4E+00 42

1.4E+00 52
1.4E+00 57
1.4E+H)0 62
1.4E+00 67
14E+00 72
1.4E+00 77
1.4E+00 82
1.4E+00 87
1.4E+00 92
1.4E+00 97

33 1.1E+00 34 14E+00 35 1.4E+00 36 14E+00 37 1.4E+00

1.4E+00

1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00

1.4E+00 100 1.4E+00 101 1.4E+00 102 1.4E+00

103 1.4E+00 104
108 1.4E+00 109
113 1.4E+00 114
118 1.4E+00119
123 1.4E+00 124
128 1.4E+00 129
133 1.4E+00 134
138 1.4E+00 139
143 1.3E+00
TC99

1.4E+00 105
1.4E+00 110
1.4E+00 115
1.4E+00 120
1.4E+00 125
1.4E+00 130
1.4E+00 135
1.4E+00 140

1.4E+00 106
1.4E+00 111
1.4E+00 116
1.4E+00 121
1.4E+00 126
1.4E+00 131
1.4E+00 136
1.4E+00 141

1.4E+00 107
1.4E+00 112
1.4E+00 117
1.4E+00 122
1.4E+00 127
1.4E+00 132
1.4E+00 137
1.4E+00 142

33 1.8E+01 34 2.3B+01 35 2.3E+01 36 2.3E+01 37

1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+0Q0)
1.4E+00
1.4E+00
1.4E+00

2.3E+01

38 2.3E+01 39 23E+01 40 2.3E+01 41 23E+01 42 2.3E+01
43 2.3E+01 44 2.3E+01 45 2.3E+01 46 2.3E+01 47 2.3E+01
48 23E+01 49 2.3E+01 50 2.3E+01 51 2.3E+01 52 2.3E+01
53 2.3E+01 54 2.3E+01 55 2.3E+01 56 2.3E+01 57 2.3E+01
58 2.3E+01 59 2.3E+01 60 2.3E+01 61 2.3E+01 62 2.3E+01
63 2.3E+01 64 23E+01 65 2.3E+01 66 2.3E+01 67 2.3E+01



71 2.3E+01 72 2.3E+01

76 2.3E+01 77 2.3E+01

81 2.3E+01 82 2.3E+01

86 2.3E+01 87 2.3E+01

89 2.3E+01 90 2.3E+01 91 2.3E+01 92 2.3E+01
93 2.3E+01 94 2.3E+01 95 23E+01 96 2.3E+01 97 2.3E+01
98 2.3E+01 99 2.3E+01 100 2.3E+01 101 2.3E+01 102 2.3E+01
103 2.3E+01 104 2.3E+01 105 2.3E+01 106 2.3E+01 107 2.3E+01
108 2.3E+01 109 2.3E+01 110 2.3E+01 111 2.3E+01 112 2.3E+01
113 2.3E+01 114 2.3E+01 115 2.3E+01 116 2.3E+01 117 2.3E+01
118 2.3E+01 119 2.3E+01 120 2.3E+01 121 2.3E+01 122 2.3E+01
123 2.3E+01 124 2.3E+01 125 2.3E+01 126 2.3E+01 127 2.3E+01
128 2.3E+01 129 2.3E+01 130 2.3E+01 131 2.3E+01 132 2.3E+01
133 2.3E+01 134 2.3E+01 135 2.3E+01 136 2.3E+01 137 2.3E+01
138 2.3E+01 139 2.3E+01 140 2.3E+01 141 2.3E+01 142 2.3E+01
143 2.2E+01

1129 33 1.1E-02 34 1.4E-02 35 1.4E-02 36 1.4E-02 37 1.4E-02
38 1.4E-02 39 1.4E-02 40 14E-02 41 14E-02 42 1.4E-02

68 2.3E+01
73 2.3E+01
78 2.3E+01
83 2.3E+01
88 2.3E+01

70 2.3E+01
75 2.3E+01
80 2.3E+01
85 2.3E+061

69 2.3E+01
74 2.3E+01
79 2.3E+01
84 2.3E+01

43
48
53
58
63
68
73
78
83
88
93

1.4E-02 44
1.4E-02 49
1.4E-02 54
1.4E-02 59
1.4E-02 64
1.4E-02 69
1.4E-02 74
1.4E-02 79
1.4E-02 84
1.4E-02 89
1.4E-02 94

1.4E-02 45
1.4E-02 50
1.4E-02 55
1.4E-02 60
1.4E-02 65
1.4E-02 70
14E-02 75
1.4E-02 80
1.4E-02 85
1.4E-02 90
1.4E-02 95

1.4E-02 46
1.4E-02 51
1.4E-02 56
1.4E-02 61
1.4E-02 66
1.4E-02 71
1.4E-02 76
1.4E-02 81
1.4E-02 86
1.4E-02 91
1.4E-02 96

1.4E-02 47
1.4E-02 52
14E-02 57
1.4E-02 62
1.4E-02 67
14E-02 72
1.4E-02 77
1.4E-02 82
1.4E-02 87
1.4E-02 92
1.4E-02 97

1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02

98

103
108
113
118
123
128
133

1.4E-02 99 1.4E-02 100 14E-02 101 1.4E-02 102 1.4E-02
1.4E-02 104 1.4E-02 105 1.4E-02 106 1.4E-02 107 1.4E-02
1.4E-02 109 1.4E-02 110 1.4E-02 111 1.4E-02 112 1.4E-02
1.4E-02 114 1.4E-02 115 1.4E-02 116 14E-02 117 1.4E-02
1.4E-02 119 1.4E-02 120 1.4E-02 121 1.4E-02 122 14E-02
1.4E-02 124 1.4E-02 125 1.4E-02 126 1.4E-02 127 1.4E-02
1.4E-02 129 1.4E-02 130 1.4E-02 131 14E-02 132 1.4E-02
1.4E-02 134 1.4E-02 135 1.4E-02 136 1.4E-02 137 1.4E-02
138 1.4E-02 139 1.4E-02 140 14E-02 141 1.4E-02 142 1.4E-02
143 1.3E-02
U238 33 4.2E-01 34 5.2E-01 35 5.2E-01 36 5.2E-01 37 5.2E-01
38 5.2E-01 39 5.2E-01 40 5.2E-01 41 5.2E-01 42 5.2E-01
43 5.2E-01 44 5.2E-01 45 5.2E-01 46 5.2E-01 47 5.2E-01
48 5.2E-01 49 5.2E-01 50 5.2E-01 51 5.2E-01 52 5.2E-01
53 5.2E-01 54 5.2E-01 55 5.2E-01 56 5.2E-01 57 5.2E-01
58 5.2E-01 59 5.2E-01 60 5.2E-01 61 5.2E-01 62 5.2E-01



63
68
73
78
83
88
93

5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01

64
69
74
79
84
89
94

3.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01

65 5.2E-01
70 5.2E-01
75 5.2E-01
80 5.2E-01
85 5.2E-01
90 3.2E-01
95 5.2E-01

66 5.2E-01
71 5.2E-01
76 5.2E-01
81 5.2E-01
86 5.2E-01
91 5.2E-01
96 5.2E-01

67 5.2E-01
72 5.2E-01
77 5.2E-01
82 5.2E-01
87 5.2E-01
92 5.2E-01
97 5.2E-01

5.2E-01 100 5.2E-01 101 5.2E-01 102 5.2E-01

5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01

98 5.2E-01 99
103 5.2E-01 104 5.2E-01 105 5.2E-01 106 5.2E-01 107
108 5.2E-01 109 5.2E-01 110 5.2E-01 111 5.2E-01 112
113 5.2E-01 114 5.2E-01 115 5.2E-01 116 5.2E-01 117
118 5.2E-01 119 5.2E-01 120 5.2E-01 121 5.2E-01122
123 5.2E-01 124 5.2E-01 125 5.2E-01 126 5.2E-01 127
128 5.2E-01 129 5.2E-01 130 5.2E-01 131 5.2E-01 132
133 5.2E-01 134 5.2E-01 135 5.2E-01 136 5.2E-01 137
138 5.2E-01 139 5.2E-01 140 5.2E-01 141 5.2E-01 142
143 4.9E-01 -

NP237 33 3.3E-02 34 4.2E-02 35 4.2E-02 36 4.2E-02 37 4.2E-02
38 4.2E-02 39 4.2E-02 40 42E-02 41 4.2E-02 42 4.2E-02

43 42E-02 44 42E-02 45 4.2E-02 46 4.2E-02
48 4.2E-02 49 4.2E-02 50 4.2E-02 51 4.2E-02
53 4.2E-02 54 4.2E-02 55 4.2E-02 56 4.2E-02
58 4.2E-02 59 4.2E-02 60 4.2E-02 61 4.2E-02
63 4.2E-02 64 42E-02 65 4.2E-02 66 4.2E-02
68 4.2E-02 69 4.2E-02 70 4.2E-02 71 4.2E-02
73 42E-02 74 4.2E-02 75 4.2E-02 76 4.2E-02
78 42E-02 79 4.2E-02 80 4.2E-02 81 4.2E-02
83 4.2E-02 84 4.2E-02 85 4.2E-02 86 4.2E-02
88 4.2E-02 89 4.2E-02 90 4.2E-02 91 4.2E-02
93 42E-02 94 4.2E-02 95 4.2E-02 96 4.2E-02

47 4.2E-02
52 4.2E-02
57 4.2E-02
62 4.2E-02
67 4.2E-02
72 4.2E-02
77 4.2E-02
82 4.2E-02
87 4.2E-02
92 4.2E-02
97 4.2E-02

98 4.2E-02 99 4.2E-02 100 4.2E-02 101 4.2E-02 102 4.2E-02
103 4.2E-02 104 4.2E-02 105 4.2E-02 106 4.2E-02 107 4.2E-02
108 4.2E-02 109 4.2E-02 110 4.2E-02 111 4.2E-02 112 4.2E-02
113 4.2E-02 114 4.2E-02 115 4.2E-02 116 4.2E-02 117 4.2E-02
118 4.2E-02 119 4.2E-02 120 4.2E-02 121 4.2E-02 122 4.2E-02
123 4.2E-02 124 4.2E-02 125 4.2E-02 126 4.2E-02 127 4.2E-02
128 4.2E-02 129 4.2E-02 130 4.2E-02 131 4.2E-02 132 4.2E-02
133 4.2E-02 134 4.2E-02 135 4.2E-02 136 4.2E-02 137 4.2E-02
138 4.2E-02 139 4.2E-02 140 4.2E-02 141 4.2E-02 142 4.2E-02
143 3.9E-02



DITTY Dose Calculation Program
(GENII Verston 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)

Executed on: 06/18/96 at 10:54:54.8 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+0S
2990. 1.3E+06
11900. 4.9E+06



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 yeéars

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until untii
34 4300. 1.68E+01
35 4370. 3.84E+01
36 4440, 6.03E+01
37 4510. 8.25E+01
38 4580. 1.05E+02
39 4650. 1.28E+02
40 4720, 1.51E+02
41 4790. 1.75E+02
42 4860. 1.99E+02
43 - 4930. 2.23E+02
44 - 5000. 2.48E+02
45 5070. 2.73E+02
46 5140. 2.98E+02
47 5210. 3.24E+02
48 5280. 3.50E+02
49 5350. 3.76E+02
50 5420. 4.03E+02
51 5490. 4.30E+02
52 5560. 4.57E+02
53 5630. 4.85E+02
54 5700. 5.13E+02
55 5770. 541E+02
56 5840. 5.70E+02
57 5910. 5.99E+02
58 5980. 6.28E+02
59 6050. 6.58E+02
60 6120. 6.88E+02
61 6190. 7.18E+02

62 6260. 7.49E+02



63
64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

7.80E+02
8.11E+02
8.43E+02
8.75E+02
9.08E+02
941E+02
9.74E+02
1.01E+03
1.04E+03
1.08E+03
1.11E+03
1.14E+03
1.18E+03




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

76 7240. 1.21E+03
77 7310. 1.25E+03
78 7380. 1.29E+03
79 7450. 1.32E+03
80 7520. 1.36E+03
81 7590. 1.40E+03
82 7660. 1.44E+03
83 7730. 1.47E+03
34 7800. 1.51E+03
85 7870. 1.55E+03
86 7940. 1.59E+03
87 8010. 1.63E+03
88 8080. 1.67E+03
89 8150. 1.71E+03
90 8220. 1.75E+03
91 8290. 1.79E+03
92 8360. 1.83E+03
93 8430. 1.87E+03
94 8500. 1.91E+03
95 8570. 1.95E+03
96 8640. 2.00E+03
97 8710. 2.04E+03
08 8780. 2.08E+03
99 8850. 2.12E+03
160 8920. 2.17E+03
101 8990. 2.21E+03
102 9060. 2.26E+03
103 9130. 2.30E+03
104 9200. 2.35E+03

105 - 9270. 2.39E+03



106 9340. 2.44E+03

107 9410. 2.48E+03
108 9480. 2.53E+03
109 9550. 2.58E+03
110 9620. 2.62E+03
111 9690. 2.67E+03
112 9760. 2.72E+03
113 9830. 2.77E+03
114 9900. 2.82E+03
115 9970. 2.86E+03
116 10040. 291E+03
117 10110. 2.96E+03

118 10180. 3.01E+03




DITTY Dose Calculation Program
~ (GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 6

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period ‘ Year Dose
119 10250. 3.06E+03
120 10320. 3.11E+03
121 10390. 3.16E+03
122 10460. 3.21E+03
123 - 10530. 3.27E+03
124 10600. 3.32E+03
125 10670. 3.37E+03
126 10740. 3.42E+03
127 10810. 3.48E+03
128 10880. 3.53E+03
129 10950. +3.58E+03
130 11020. 3.64E+03
131 11090. 3.69E+03
132 11160. 3.74E+03
133 11230. 3.80E+03
134 11300. 3.85E+03
135 11370. 3.91E+03
136 | 11440. 3.97E+03
137 11510. 4.02E+03
138 11580. 4.08E+03
139 . 11650. 4.14E+03
140 11720. 4.198+03
141 11790. 4.25E+03
142 . 11860. 4.31E+03
143 11930. 437E+03

144 12000. 42503

Dose in units of person-rem;



1
|
|
|

that is the cumiulative,population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Caleulation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
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Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 9.8E+01 4.5E-03 9.8E+01 2
TC99  29E+03 1.8E-03 29E+03 66
I 129 - 4.0E+01 1.3E-04 4.0E+01 0

U 238 3.6E+02 7.4E-05 3.6E+02 8
TH234 3.8E-02 49E-02 B8.7E-02 0
PA 234 13E-04 7.7E-03 7.8E-03 0
NP 237 1.0E+03 S5.1E-03 1.0E+03 23

0

PA 233 1.0E-02 1.2E-01 1.3E-01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 8

Maximum Dose Increment Received By Population
In Year 12000 (70-yr Time Period Number No: 143)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 7.6E+00 2.5E-01 1.9E+00
Breast S.5E+00 1.5E-01 8.3E-0l

R Marrow  3.5E+01 1.2E-01 4.2E+00
Lung 5.5E+00 1.2E-01 6.6E-01
Thyroid 1.2E+02 3.0E-02 3.6E+00
Bone Sur  3.7E+02 3.0E-02 1.1E+01
Stomach  4.4E+02 6.0E-02 2.6E+01
LL Int. 7.7E+01 6.0E-02 4.6E+00
Kidneys 3.2E+01 6.0E-02 1.9E+00
UL Int. 2.9E+01 6.0E-02 1.8E+00
Liver 1.9E+01 6.0E-02 1.1E+00

Cumulative Effective Dose Equivalent 5.8E+01
External Dose 2.5E-03

Lifetime Effective Cumulative
Dose Equivalent 5.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 9

Maximum Dose Increment Received By Individual (rem)
In-Year 12000 (70-yr Time Period Number No: 43)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 26E-07 12E-11 2.6E-07 2
TC99  7.9E-06 4.8E-12 7.9E-06 66
1129 1.1E-07 3.4E-13 1.1E-07 0
U 238 9.6E-07 2.0E-13 9.6E-07 8

TH234 1.0E-10 13E-10 2.3E-10 0
PA 234 34E-13 2.1E-11 2.1E-11 0
NP 237 2.7E-06 14E-i1 2.7E-06 23
PA 233 2.7E-11 3.2E-10 3.5E-10 0




%

DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 10

Population Internal Dose To Organ by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 1.3E+00 1.3E+00 1.3E+00 1.3E+00 1.3E+00 1.6E+00 1.6E+00 1.3E+00
TC 99 4.0E+00 4.4E+02 7.9E+00 2.7E+01 7.1E+01 4.8E+00 4.8E+00 4.0E+00
I 129 1.2E-03 1.7E-03 1.0E-03 1.0E-03 1.0E-03 1.4E-03 1.5E-03 9.4E-04

U 238 1.8E-01 2.5E-01 3.6E-01 1.2E+00 3.6E+00 6.4E+01 4.3E+00 1.7E-01

TH 234 3.7E-06 1.4E-04 3.3E-04 2.0E-03 5.9E-03 2.8E-06 2.4E-06 3.1E-07
PA 234 4.3E-08 2.1E-06 4.3E-06 9.0E-06 7.4E-06 7.8E-08 2.2E-07 6.6E-08
NP 237 1.9E-03 1.7E-02 4.2E-02 2.3E-01 7.0E-01 3.0E+02 2.5E+01 2.1E+00
PA 233 5.8E-07 3.9E-05 1.1E-04 4.9E-04 1.4E-03 1.4E-05 9.6E-06 2.9E-06

Total internal  5.5E+00 4.4E+02 9.6E+00 2.9E+01 7.7E+01 3.7E+02 3.5E+01 7.6E+00

Radionuclide  Ovaries Muscle Thyroid Kidneys Liver

C 14 1.3E+00 1.3E+00 1.3E+00 0.0E+00 0.0E+00
TC 99 4.0E+00 4.0E+00 1.0E+02 0.0E+00 5.5E+00
I 129 1.0E-03 2.5E-03 1.8E+01 0.0E+00 0.0E+00
U 238 1.8E-01 1.7E-01 1.8E-01 3.2E+01 0.0E+00

TH 234 3.9E-06 4.5E-07 4.0E-08 0.0E+00 5.5E-07
PA 234 9.4E-07 1.48-07 5.1E-09 2.3E-07 1.7E-07
NP 237 2.1E+00 1.7E-03 1.2E-03 0.0E+00 1.3E+01
PA 233 3.5E-05 3.7E-06 6.9E-08 4.7E-06 3.3E-06

Total internal 7.6E+00 5.5E+00 1.2E+02 3.2E+01 1.9E+01

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)



|
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Air .
Submer- Exter-
Radionuclide sion nal

C 14 7.4E-11 5.9E-05
TC 99 2.0E-11 2.4E-05
1129 2.8E-12 1.7E-06
U 238 1.6E-12 9.8E-07
TH 234 2.6E-10 6.5E-04
PA 234 3.7E-11 1.0E-04
NP 237 1.3E-11 6.7E-05
PA 233 2.1E-10 1.6E-03

Total external 6.2E-10 2.5E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.



DITTY }bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 11

Population Internal Dose To Organ by Exposure Pathway

In Year 12000 (70-yr Time Period Number No: 143)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  1.3E-02 3.7E-05 2.6E-05 2.7E-05 3.0E-05 1.2E-02 9.9E-04 1.2E-04
Ingestion (Terr) 4.5E+00 4.3E+02 8.4E+00 2.7E+01 7.3E+01 1.8E+02 1.9E+01 5.4E+00
Ingestion (Aqua) 8.2E-01 1.1E+00 8.4E-01 9.4E-01 1.2E+00 1.2E+02 1.1E+01 1.7E+00
Drinking Water 1.9E-01 8.5E+00 3.4E-01 1.0E+00 2.8E+00 7.3E+01 5.7E+00 5.4E-01

Total internal 5.5E+00 4.4E+02 9.6E+00 2.9E+01 7.7E+01 3.7E+02 3.5E+01 7.6E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  1.2E-04 2.6E-05 3.0E-05 2.2E-05 5.4E-04

Ingestion (Terr) 5.4E+00 4.5E+00 1.2E+02 2.0E+01 1.1E+01
Ingestion (Aqua) 1.7E+00 8.2E-01 8.9E-01 5.4E-01 5.4E+00
Drinking Water 5.4E-01 2.0E-01 3.8E+00 1.1E+01 2.3E+00

Total internal  7.6E+00 5.5E+00 1.2E+02 3.2E+01 1.9E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.
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DITTY Long—Tel"m Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
5 .

Cl4 '

1129

NP237

TC99

U 238

&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFL0O=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6, ‘
USAGE(1)=0.3,0.,0.,0.,438.,17,,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,

&END

5

Cl4 5

1990. 0.0

4244. 0.0

4245. 0.0183

8995. 0.0183

8996. 0.0

1129 5

1990. 0.0

4244. 0.0

4245. 0.0001

8995. 0.0001

8996. 0.0

NP237 5

1990. 0.0

4244, 0.0

4245. 0.00023:

8995. 0.00023

8996. 0.0

TC99 5

1990. 0.0

4244. 0.0 .

4245. 0.1126

8995. 0.1126

8996. 0.0

U238 5



1990.
4244,
4245,
8995.
8996.

0.0
0.0
0.0064
0.0064
0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)

Executed on: 06/21/96 at 07:04:30.8 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: 9)

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (3H)

DITTY.IN

-—- MASTER RADIONUCLIDE CONTROL LIST
Cl14 TC9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

e e o o ek

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 84E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 13E+00 23E+02 PLANTS 0.0E+00

BEEF 9.0E+01 84E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 85E+00 SWIMMING TIME 1.7E+01



External Exposui'e Time: 2.92E+03 hr/yr

" — LIQUID RELEASE PARAMETERS

River Flow Rate, (fi3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : LOE+00  (liters/m2/month) : 1.5E+02
Input Prepared By: Date:

Input Checked By: Date:




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) ---~--mnm-memeeee

Radio- Period/ Period/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

C14 33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00
38 1.3E+00 39 1.3E+00 40 1.3E+00 41 1.3E+00 42 1.3E+00
43 13E+00 44 1.3E+00 45 1.3E+00 46 1.3E+00 47 1.3E+00
48 1.3E+00 49 1.3E+00 50 1.3E+00 51 1.3E+00 52 1.3E+00
53 1.3E+00 54 1.3E+00 55 1.3E+00 56 1.3E+00 57 1.3E+00
58 1.3E+00 59 1.3E+00 60 1.3E+00 61 1.3E+00 62 1.3E+00
63 1.3E+00 64 1.3E+00 65 1.3E+00 66 1.3E+00 67 1.3E+00
68 1.3E+00 69 1.3E+00 70 1.3E+00 71 1.3E+00 72 1.3E+00
73 1.3E+00 74 1.3E+00 75 1.3E+00 76 1.3E+00 77 1.3E+00
78 1.3E+00 79 1.3E+00 80 1.3E+00 81 1.3E+00 82 1.3E+00
83 1.3E+00 84 1.3E+00 85 1.3E+00 86 1.3E+00 87 1.3E+00
88 1.3E+00 89 1.3E+00 90 1.3E+00 91 1.3E+00 92 1.3E+00
93 1.3E+00 94 1.3E+00 95 1.3E+00 96 1.3E+00 97 1.3E+00
98 1.3E+00 99 1.3E+00 100 1.3E+00101 1.0E-01

TC99 33 62E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00
38 7.9E+00 39 7.9E+0C 40 7.9E+00 41 7.9E+00 42 7.9E+00
43 7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00
48 7.9E+00 49 7.9E+00 50 7.9E+00 51 7.9E+00 52 7.9E+00
53 7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57 7.9E+00
58 7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00
63 7.98+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00
68 7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00
73 7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00
78 7.98+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00
83 7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00
88 7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00
93 7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00
98 7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01

1129 33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37 7.0E-03
38 7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03



43
48
53
58
63
68
73

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
78 7.0E-03
83 7.0E-03
88 7.0E-03
93 7.0E-03

44 7.0E-03
49 7.0E-03
54 7.0E-03
59 7.0E-03
64 7.0E-03
69 7.0E-03
74 7.0E-03
79 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E-03

45 7.0E-03
50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

46 7.0E-03
51 7.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

47 7.0E-03
52 7.0E-03
57 7.0E-03
62 7.0E-03
67 7.0E-03
72 7.0E-03
77 7.0E-03
82 7.0E-03
87 7.0E-03
92 7.0E-03
97 7.0E-03

98 7.0E-03 99 7.0E-03 100 7.0E-03 101 5.5E-04

38 4.5E-01
43 4.5E-01
48 4.5E-01
53 4.5E-01
58 4.5E-01
63 4.5E-01
68 4.5E-01
73 4.5E-01
78 4.5E-01
83 4.5E-01
88 4.5E-01
93 4.5E-01

39 4.5E-01
44 4.5E-01
49 4.5E-01
54 4.5E-01
59 4.5E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
89 4.5E-01
94 4.5E-01

40 4.5E-01
45 4.5E-01
50 4.5E-01
55 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
90 4.5E-01
95 4.5E-01

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
86 4.5E-01
91 4.5E-01
96 4.5E-01

U238 33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

42 4 5E-01
47 4.5E-01
52 4.5E-01
57 4.5E-01
62 4.5E-01
67 4.5E-01
72 4.5E-01
77 4.5E-01
82 4.5E-01
87 4.5E-01
92 4.5E-01
97 4.5E-01

98
NP237
38
43
48
53
58
63
68
73
78
83
88
93
98

4.5E-01
33 1.3E-02
1.6E-02 39
1.6E-02 44
1.6E-02 49
1.6E-02 54
1.6E-02 59
1.6E-02 64
1.6E-02 69
1.6E-02 74
1.6E-02 79
1.6E-02 84
1.6E-02 89
1.6E-02 94
1.6E-02 99

34 1.6E-02
1.6E-02 40
1.6E-02 45
1.6E-02 50
1.6E-02 55
1.6E-02 60
1.6E-02 65
1.6E-02 70
1.6E-02 75
1.6E-02 80
1.6E-02 85
1.6E-02 90
1.6E-02 95

35 1.6E-02
1.6E-02 41
1.6E-02 46
1.6E-02 51
1.6E-02 56
1.6E-02 61
1.6E-02 66
1.6E-02 71
1.6E-02 76
1.6E-02 81
1.6E-02 86
1.6E-02 91
1.6E-02 96

99 4.5E-01 100 4.5E-01 101 3.5E-02
36 1.6E-02 37 1.6E-02

1.6E-02 42
1.6E-02 47
1.6E-02 52
1.6B-02 57
1.6E-02 62
1.6E-02 67
1.6E-02 72
1.6E-02 77
1.6E-02 82
1.6E-02 87
1.6E-02 92
1.6E-02 97

1.6E-02 100 1.6E-02 101 1.3E-03

1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02



Di’ITY ii)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title; DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY I.)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440, 2.44E+01
37 4510. 3.34E+01
38 4580. 4.25E+01
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790. 7.07E+01
42 4860, 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 5070. 1.10E+02
46 5140, 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490. 1.74E+02
52 5560. 1.85E+02
53 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840, 2.30E+02
57 5910, 2.42E+02
.58 5980. 2.54E+02
59 6050. 2.66E+02
60 6120, 2.78E+02
61 6190. 2.90E+02

62 6260. 3.03E+02



4
2

64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

3.15E+02
3.28E+02
3.41E+02
3.54E+02
3.67E+02
3.80E+02
3.94E+02
4.07E+02
421E+02
435E+02
4.48E+02
4.63E+02
4.77E+02




DITTY Dose Calculation Program
(GENI Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 4, 91E+02
77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660. 5.80E+02
83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870. 6.26E+02
86 7940. 6.42E+02 '
87 8010. 6.58E+02
38 8080. 6.74E+02
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360. 7.39E+02
93 8430. 7.56E+02
o4 8500. T.73E+02
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+(02
98 8780. 8.41E+02
99 8850. 8.59E+02
100 8920. 8.77E+02
101 8990. 8.94E+02
102 9060. 8.96E+02

until  untl .

144 112000,  8.96E+02




Dose in units of persor;—rem;
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 6

~

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  OfTotal
nuclide Equivalent Dose Equivalent Dose

C 14 45E+01 2.1E-03 4.5E+01 5
TC99  5.0E+02 3.1E-04 5.0E+02 557
1129 1.0E+01 3.2E-05 1.0E+01 1

U 238 1.5E+02 3.2E-05 1.5E+02 17
TH234 1.6E-02 2.1E-02 3.7E-02 0
PA 234 54E-05 3.3E-03 3.3E-03 0
NP 237 2.0E+02 9.8E-04 2.0E+02 21
PA 233 20E-03 23E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1E+00 1.5E-01 3.1E-01

R Marrow  1.2E+01 1.2E-01 1.5E+00
Lung 2.1E+00 1.2E-01 2.5E-01
Thyroid  3.3E+01 3.0E-02 1.0E+00
Bone Sur 1.3E+02 3.0E-02 3.9E+00
Stomach  1.1E+02 6.0E-02 6.8E+00
LL Int. 22E+01 6.0E-02 1.3E+00
Kidneys  2.0E+01 6.0E-02 1.2E+00
UL Int. 8.6E+00 6.0E-02 35.1E-01
Liver 5.2E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose 1.0E-03

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 8

Maximum Dose Increment Received By Individual (rem)
In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  24E-07 1.1E-11 24E-07 5

TC99  2.7E-06 1.6E-12 2.7E-06 55
I 129 S54E-08 1.7E-13 54E-08 1

U 238 82E-07 1.7E-13 8.2E-07 17
TH 234 8.6E-11 1.1E-10 2.0E-10 0
PA 234 29E-13 1.8E-11 1.8E-11 0
NP 237 1.0E-06 52E-12 1.0E-06 21
PA 233 1.0E-11 1.2E-10 1.3E-10 0

gy el



DITTY bose Calculation Program
{GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01

TC 99 1.0E+00 1.1E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
I 129 4.5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

U 238 1.2E-01 1.6E-01 2.3E-01 8.0E-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01

TH 234 2.4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.0E-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.0E-08 1.4E-07 4.3E-08
NP 237 5.4E-04 5.0E-03 1.2E-02 6.6E-02 2.0E-01 8.8E+01 7.1E+00 6.0E-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.0E-06 2.8E-06 8.5E-07

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide = Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00.
TC 99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
I 129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1E-01 1.2E-01 2.0E+01 0.0E+00

TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)



Air )
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-11 4.1E-05
TC 99 5.0E-12 6.1E-06
I 129 1.0E-12 6.3E-07
U 238 1.0E-12 6.3E-07
TH234  1.7B-104.2E-04
PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external 3.1E-10 1.0E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.0E-04 4.4E-05
Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.1E-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.0E-01

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter
5

Cl4

1129

NP237

TC99

U238

&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,

CFLO=120000.,

RM=1.0, TZ=1990., TZR=0.,

PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,

TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,

NTL=6, ‘

USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,

CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,

EXTIM=2920.,MOPYR=6, RIRR=150.,

GRWP(1)=90.,90.,90.,30.,3*90.,

YELD(1)=1.5,4.,0.84,1.3,3*0.84,

&END

5

Cl4 5

1990. 0.0
4244, 0.0

4245. 0.0183

8995. 0.0183

8996. 0.0

1129 5

1990. 0.0
4244, 0.0

4245. 0.0001

8995. 0.0001

8996. 0.0
NP237 5

1990. 0.0
4244, 0.0
4245. 0.00023

8995. 0.00023

8996. 0.0 :
TC99 5

1990. 0.0
4244, 0.0
4245. 0.1126

8995. 0.1126

8996. 0.0
U 238 5

. Sepa.)



1990.
4244.
4245.
8995.
8996.

0.0
0.0
0.0064
0.0064
0.0



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990, A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)

Executed on: 06/21/96 at 07:02:01.6 Page 1
---~ DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: &

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: (9)

Bioaccumulation Factor Library - (3 O-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bg) (23-Jul-93 PDR)
Waterborne Release Data: (3D

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC9 1129 U238 TH234 PA234 NP237
‘ PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hu/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 23E+02 PLANTS 0.0E+00

BEEF 9.0E+01 84E-01 40E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 85E+00 SWIMMINGTIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (fi3/sec) : 1.2E+05  Months/Year Iirigated : 6.0E+00
Reconcentration Ratio  : 1.0E+00  Irrigation Rate

Mixing Ratio : 1LOE+00  (liters/'m2/month) : 1.5E+02

Input Prepared By: Date:

Input Checked By: Date:




DITTY j)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) ~~r=--msrmmmamennn

Radio- Period/ Period/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

Cl14 33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00
38 1.3E+00 39 1.3E+00 40 1.3E+00 41 1.3E+00 42 1.3E+00
43 1.3E+00 44 1.3E+00 45 1.3E+00 46 1.3E+00 47 1.3E+00
48 1.3E+00 49 1.3E+00 50 1.3E+00 51 1.3E+00 52 1.3E+00
53 1.3E+00 54 1.3E+00 55 1.3E+00 56 1.3E+00 57 1.3E+00
58 1.3E+00 59 1.3E+00 60 1.3E+00 61 1.3E+00 62 1.3E+00
63 1.3E+00 64 1.3E+00 65 1.3E+00 66 1.3E+00 67 1.3E+00
68 1.3E+00 69 1.3E+00 70 1.3E+00 71 1.3E+00 72 1.3E+00
73 13E+00 74 1.3E+00 75 1.3E+00 76 1.3E+00 77 1.3E+00
78 1.3E+00 79 1.3E+00 80 1.3E+00 81 1.3E+00 82 1.3E+00
83 1.3E+00 84 1.3E+00 85 1.3E+00 86 1.3E+00 87 1.3E+00
88 1.3E+00 89 1.3E+00 90 1.3E+00 91 1.3E+00 92 1.3E+00
93 1.3E+00 94 1.3E+00 95 1.3E+00 96 1.3E+00 97 1.3E+00
98 1.3E+00 99 1.3E+00 100 1.3E+00 101 1.0E-01

TC99 33 6.2E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00
38 7.9E+00 39 7.9E+00 40 _7.9E+00 41 7.9E+00 42 7.9E+00
43 7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00
48 7.9E+00 49 7.9E+00 50 7.9E+00 51 7.9E+00 52 7.9E+00
53 7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57 7.9E+00
58 7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00
63 7.9E+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00
68 7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00
73 7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00
78 7.9E+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00
83 7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00
88 7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00
93 7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00
98 7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01

1129 33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37 7.0E-03
38 7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03



U238

43
48
53
58
63
68
73
78
83
88
93
98

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03

38 4.5E-01
43 4.5E-01
48 4.5E-01
53 4.5E-01
58 4.5E-01
63 4.5E-01
68 4.5E-01
73 4.5E-01
78 4.5E-01
83 4.5E-01
88 4.5E-01
93 4.5E-01

44 7.0E-03
49 7.0E-03
54 7.0E-03
59 7.0E-03
64 7.0E-03
69 7.0E-03
74 7.0E-03
79 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E-03

45 7.0E-03
50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

46 7.0E-03
51 7.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

47 7.0E-03
52 7.0E-03
57 7.0E-03
62 7.0E-03
67 7.0E-03
72 7.0E-03
77 7.0E-03
82 7.0E-03
87 7.0E-03
92 7.0E-03
97 7.0E-03

99 7.0E-03 100 7.0E-03 101 5.5E-04

39 4.5E-01
44 4.5E-01
49 4.5E-01
54 4.5E-01
59 4.5E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
89 4.5E-01
94 4.5E-01

40 4.5E-01
45 4.5E-01
50 4.5E-01
55 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
90 4.5E-01
95 4.5E-01

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
86 4.5E-01
91 4.5E-01
96 4.5E-01

33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

42 4.5E-01
47 4.5E-01
52 4.5E-01
57 4.5E-01
62 4.5E-01
67 4.5E-01
72 4.5E-01
77 4.5E-01
82 4.5E-01
87 4.5E-01
92 4.5E-01
97 4.5E-01

98 4.5E-01 99 4.5E-01 100 4.5E-01 101 3.5E-02
NP237 33 1.3E-02 34 1.6E-02 35 1.6E-02 36 1.6E-02
38 1.6E-02 39 1.6E-02 40 1.6E-02 41 1.6E-02 42
43 1.6E-02 44 1.6E-02 45 1.6E-02 46 1.6E-02 47
48 1.6E-02 49 1.6E-02 50 1.6E-02 51 1.6E-02 52
53 1.6E-02 54 1.6E-02 55 1.6E-02 56 1.6E-02 57
58 1.6E-02 59 1.6E-02 60 1.6E-02 61 1.6E-02 62
63 1.6E-02 64 1.6E-02 65 1.6E-02 66 1.6E-02 67
68 1.6E-02 69 1.6E-02 70 1.6E-02 71 1.6E-02 72
73 1.6E-02 74 1.6E-02 75 1.6E-02 76 1.6E-02 77
78 1.6E-02 79 1.6E-02 80 1.6E-02 81 1.6E-02 82
83 1.6E-02 84 1.6E-02 85 1.6E-02 86 1.6E-02 87
88 1.6E-02 89 1.6E-02 90 1.6E-02 91 1.6E-02 92
93 1.6E-02 94 1.6E-02 95 1.6E-02 96 1.6E-02 97
98 1.6E-02 99 1.6E-02 100 1.6E-02 101 1.3E-03

37 1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02 .



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case titte: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 3

---- POPULATION DATA
Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)
Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440, 2.44E+01
37 4510. 3.34E+01
38 4580. 4.25E+01
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790. 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 © 5070. 1.10E+Q2
46 5140. 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490, 1.74E+02
52 5560. 1.85E+02
53 . 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840. 2.30E+02
57 5910. 2.42E+02
58 5980. 2.54E+02
59 6050. 2.66E+02
60 6120. 2.78E+02
61 6190. 2.90E+02

62 6260. 3.03E+02



63
64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

3.15E+02
3.28E+02
3.41E+02
3.54E+02
3.67E+02
3.80E+02
3.94E+02
4.07E+02
4.21E+02
4.35E+02
4 48E+02
4.63E+02
4.77E+02




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 4.91E+02
77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660. 5.80E+02
83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870. 6.26E+02
86 7940. 6.42E+02
87 8010. 6.58E+02
88 8080. 6.74E+02
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360. 7.39E+02
93 8430. 7.56E+02
94 8500. 7.73E+02
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+02
98 8780. 8.41E+02
99 8850. 8.59E+02
100 8920, 8.77E+02
101 8990. 8.94E+02
102 9060. 8.96E+02
until until

144 12000. 8.96E+02




Dose in units of persoﬂ-rem;
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

- Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 6

~

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective - Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 45E+01 2.1E-03 4.5E+01 5
TC99  5.0E+02 3.1E-04 5.0E+02 35
I 129 1.0E+01 3.2E-05 1.0E+01 1
U 238 1.5E+02 3.2E-05 L1.5E+02 17
TH234 1.6E-02 2.1E-02 3.7E-02 0
PA234 54E-05 3.3E-03 3.3E-03 0
NP 237 2.0E+02 98E-04 2.0E+02 21
PA 233 2.0E-03 2.3E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1E+00 1.5E-01 3.1E-01
R Marrow  1.2E+01 1.2E-01 1.5E+00
Lung 2.1E+00 1.2E-01 2.5E-01
Thyroid  3.3E+01 3.0E-02 1.0E+00
Bone Sur  1.3E+02 3.0E-02 3.9E+00
Stomach  1.1E+02 6.0E-02 6.8E+00
LLInt. 22E+01 6.0E-02 13E+00
Kidneys  2.0E+01 6.0E-02 1.2E+00
UL Int.  8.6E+00 6.0E-02 5.1E-01
Liver 52E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose 1.0E-03

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 8

Maximum Dose Increment Received By Individual (rem)
In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 24E-07 1.1E-11 2.4E-07 5
TC99 2.7E-06 1.6E-12 2.7E-06 35
I 129 54E-08 1.7E-13 5.4E-08 1
U 238 82E-07 1.7E-13 8.2E-07 17
TH234 8.6E-11 1.1E-10 2.0E-10 0
PA 234 29E-13 1.8E-11 1.8E-11 0

NP237 1.0E-06 5.2E-12 1.0E-06 21
PA 233 1.0E-11 1.2E-10 1.3E-10 0




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01

TC 99 1.0E+00 1.1E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
1129 4 5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

U 238 1.2E-01 1.6E-01 2.3E-01 8.0E-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01

TH 234 2.4E-06 8.8E-05 2.1E~04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.0E-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.0E-08 1.4E-07 4.3E-08
NP 237 5.4E-04 5.0E-03 1.2E-02 6.6E-02 2.0E-01 8.8E+01 7.1E+00 6.0E-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.0E-06 2.8E-06 8.5E-07

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00
TC 99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
1129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1E-01 1.2E-01 2.0E+01 0.0E+00

TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

opulation Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)




Air )
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-11 4.1E-05
TC 99 5.0E-12 6.1E-06
I129 1.0E-12 6.3E-07
U 238 1.0E-12 6.3E-07
TH 234 1.7E-10 4.2E-04

PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external 3.1E-10 1.0E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 ' Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.0E-04 4.4E-05
Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.1E-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.0E-01

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
5
C14
1129
NP237
TC99
U 238
&INPUT IWAT=1, IPATH=2, LUW=1, [POPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3%*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,
&END
5
C1i4 5
1990. 0.0
4244. 0.0
4245. 0.0183
8995. 0.0183
8996. 0.0
I129 5
1990. 0.0
4244, 0.0
4245. 0.0001
8995. 0.0001
8996. 0.0
NP237 5
1990. 0.0
4244, 0.0
4245. 0.00023
8995. 0.00023
8996. 0.0
TC99 5
1990. 0.0
4244. 0.0
4245. 0.1126
8995. 0.1126
8996. 0.0
U238 5



1990.
4244,
4245.
8995.
8996.

0.0
0.0
0.0064
0.0064
0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)

Executed on: 06/21/96 at 07:03:13.0 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: @

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: (9

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jui-93 PDR)
Waterborne Release Data: (31)

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Ci4 TC9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kgf/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 13E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 85E+00 SWIMMINGTIME 1.7E+01




External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS
River Flow Rate, (ft3/sec}: 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : 1.0OE+00  (liters/m2/month) : 1.5E+02

Input Prepared By: Date:

Input Checked By: 7 Date:



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci} «e--ssemocnvennnnn

Period/ Period/ Period/ Period/ Period/
Activity Activity Activity Activity Activity

Radio-
nuclide

C14 33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00

38
43
48
33
58
63
68
73
78
83
88
93

1.3E+00 39
1.3E+00 44
1.3E+00 49
1.3E+00 54
1.3E+00 59
1.3E+00 64
1.3E+00 69
1.3E+00 74
1.3E+00 79
1.3E+00 84
1.3E+00 89
1.3E+00 94

1.3E+00 40
1.3E+00 45
1.3E+00 50
1.3E+00 55
1.3E+00 60
1.3E+00 65
1.3E+00 70
1.3E+00 75
1.3E+00 80
1.3E+00 85
1.3E+00 90
1.3E+00 95

1.3E+00 41
1.3E+0Q0 46
1.3E+00 51
1.3E+00 56
1.3E+00 61
1.3E+00 66
1.3E+00 71
1.3E+00 76
1.3E+00 81
1.3E+00 86
1.3E+00 91
1.3E+00 96

1.3E+00 42
1.3E+00 47
1.3E+00 52
1.3E+00 57
1.3E+00 62
1.3E+00 67
1.3E+00 72
1.3E+00 77
1.3E+00 82
1.3E+00 87
1.3E+00 92
1.3E+00 97

1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00

98
TC99
38
43
48
53
58
63
68
73
78
83
88

1.3E+00 99 1.3E+00 100 1.3E+00 101 1.0E-01
33 6.2E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00
7.9E+00 39 7.9E+00 40 7.9E+00 41 7.9E+00 42 7.9E+00
7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00
7.9E+00 49 7.9E+00 50 7.9E+00 51 7.9E+00 52 7.9E+00
7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57 7.9E+00
7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00
7.9E+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00
7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00
7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00
7.9E+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00
7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00
7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00
93 7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00
98 7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01
1129 33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37 7.0E-03
38 7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03




NP237

43
48
33
58
63
68
73
78
83
88
93
98

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03

38 4.5E-01
43 4.5E-01
48 4.5E-01
53 4.5E-01
58 4.5E-01
63 4.5E-01
68 4.5E-01
73 4.5E-01
78 4.5E-01
83 4.5E-01
88 4.5E-01
93 4.5E-01
98 4.5E-01

38
43
48
33
58
63
68
73
78
83
88
93
98

1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02

44 7.0E-03
49 7.0E-03
54 7.0E-03
59 7.0E-03
64 7.0E-03
69 7.0E-03
74 7.0E-03
79 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E-03

45 7.0E-03
50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

46 7.0E-03
51 7.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

47
52
57
62
67
72
77
82
87
92
97

99 7.0E-03 100 7.0E-03 101 5.5E-04

39 4.5E-01
44 4.5E-01
49 4.5E-01
54 4.5E-01
59 4.5E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
89 4.5E-01
94 4.5E-01

40 4.5E-01
45 4.5E-01
50 4.5E-01
55 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
90 4.5E-01
95 4.5E-01

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
86 4.5E-01
91 4.5E-01
96 4.5E-01

42
47
52
57
62
67
72
77
82
87
92
97

99 4.5E-01 100 4.5E-01 101 3.5E-02
34 1.6E-02 35 1.6E-02

33 1.3E-02

39
44
49
54
59
64
69
74
79
84
89
94
99

1.6E-02 40
1.6E-02 45
1.6E-02 50
1.6E-02 35
1.6E-02 60
1.6E-02 65
1.6E-02 70
1.6E-02 75
1.6E-02 80
1.6E-02 85
1.6E-02 90
1.6E-02 95

1.6E-02 41
1.6E-02 46
1.6E-02 51
1.6E-02 56
1.6E-02 61
1.6E-02 66
1.6E-02 71
1.6E-02 76
1.6E-02 81
1.6E-02 86
1.6E-02 91
1.6E-02 96

36 1.6E-02
1.6E-02 42
1.6E-02 47
1.6E-02 52
1.6E-02 57
1.6E-02 62
1.6E-02 67
1.6E-02 72
1.6E-02 77
1.6E-02 82
1.6E-02 87
1.6E-02 92
1.6E-02 97

1.6E-02 100 1.6E-02 101 1.3E-03

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03

U238 33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01

37 1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02



DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the foliowing Times A.D.:

Time Population
1990. 2.9E+05 -
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06




1

DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440. 2.44E+01
37 4510. -3.34E+01
38 4580. 4258401
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790. 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 5070. 1.10E+02
46 5140. 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490. 1.74E+02
52 5560. 1.85E+02
53 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840. 2.30E+02
57 5910. 2.42E+02
58 5980. 2.54E+02
5% 6050. 2.66E+02
60 6120. 2.78E+02
61 6190. 2.90E+02
62 6260. 3.03E+02




63
64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

3.15E+02
3.28E+02
341E+02
3.54E+02
3.67E+02
3.80E+02
3.94E+02
4.07E+02
4.21E+02
4.35E+02
4 48E+02
4,63E+02
4.77E+02




DITTY Dose Calculation Pr